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BERCULOSIS occurs among hogs in the United States to a 
serious extent and appears to be increasing. Nine per cent of all 
hogs slaughtered under the Government meat inspection during the 
fiscal year 1916 were found affected with this disease in some degree. 
Tuberculous cattle are the main source of tuberculosis in hogs. 
The disease is most commonly conveyed by feeding hogs on unpas- 
teurized skimmed milk and by allowing them to follow tuberculous 
cattle in the feed lot and feed upon the undigested grain in the drop- 
pings. It is very significant that tuberculosis is most common among 
hogs in sections where the disease is also most prevalent among cattle 
and where the feeding practices above mentioned are commonly fol- 
lowed. Hogs also contract tuberculosis from feeding on tuberculous 
carcasses of various animals, including fowls, and on uncooked garbage 
and slaughterhouse offal. 

Prevention lies in the pasteurization of milk fed to hogs, especially 
that from creameries, and in allowing hogs to feed behind adult cattle 
only when the cattle have passed the tuberculin test; also in thoroughly 
cooking all garbage, offal, or carcasses before they are fed to hogs. 

Young steers or young beef animals as a rule do not spread tuber- 
culosis among hogs. Therefore no change need be made in the very 
profitable practice of allowing hogs to follow feeders and stockers, 
unless these cattle are not healthy. 

When tuberculosis already exists in a drove of hogs all the affected 
animals, whether hogs or cattle, should be removed from the premises. 
The hogs should be sent to market for slaughter at an abattoir under 
Federal inspection. The tuberculin test should be applied to all cattle 
on the place, and those reacting should be properly disposed of. The 
pens and stables should be thoroughly cleaned and disinfected before 
restocking. 

Hog raisers should be well posted as to the nature and prevalence of 
hog tuberculosis and how to prevent and get rid of it, so that financial 
losses may be avoided. This bulletin contains such information. 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE. 


Tuberculosis in the human family has been lessening materially 
during the past 15 years, but reports from the various meat-packing 
centers of the country fail to show the same encouraging condition 
regarding tuberculosis in hogs. Reports from several localities dur- a 
ing recent years show a decrease in the number of tuberculous swine z 







sent to market, but the country at large shows an increase rather 
than a decrease in the number affected. 

The swine industry of the United States has recently received great 
encouragement and stimulation from continued high prices paid for 
hogs. The average farm valuation of the hogs of the country for 
the decade 1900-1909 was $6.46, or $1.28 higher than during any 
decade in recent times, while the valuation since 1909 has been un- 
precedently high, ranging from $8 (in 1912) to $10.40 (in 1914). 
The small amount of money required to begin hog raising and the 
quick returns on the capital invested make this industry attractive 
to the small farmer. The hog will make a pound of gain on less feed 
than most live stock, and will profitably utilize waste food products. 

Tuberculosis of hogs is closely associated with the same malady in 
cattle. The reason for this is apparent when one considers the close 
relations of these two species of domestic animals upon nearly every 
farm. Tuberculous cattle are the principal source of tuberculosis in 
hogs, the disease being transmitted readily by feeding hogs on un- 
pasteurized dairy products and by allowing hogs to follow such cattle 
in the feed lot and feed upon the undigested grain in the droppings. 
Because of the early age at which hogs are slaughtered, they do not i 
propagate the disease among their own kind to any appreciable 
extent. It is significant that tuberculosis of hogs most frequently 
occurs in localities where the disease is common in cattle. 






























Note.—This bulletin is a revision of Bureau of Animal Industry Circular 201, and 
is intended to assist hog-raisers in exterminating a dangerous disease. 
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The prevalence of tuberculosis among swine can be judged only 
from abattoir statistics. Of the hogs slaughtered during the fiscal 
year 1916 at establishments under the Federal meat inspection, 9 per 
cent were found to be affected with tuberculosis in some degree. 

Records of the Bureau of Animal Industry show that some sec. 
tions of the country contribute a far greater proportion of <liseased 
animals than others. Hogs from Arkansas, Oklahoma, and Texas 
are remarkably free from this disease, owing probably to the method 
of caring for them, or rather the lack of caring for them. They are 
not confined in feed lots as in the sections where the disease is mostly 
found, but are allowed to roam over large areas of pasture and to 
shift for themselves, and when they are found affected the majority 
show very slight lesions. Furthermore, no prolonged feeding is 
practiced in narrow bounds as in the corn belt, and there are rela- 
tively few dairies or tuberculous cattle in these sections. The hogs 
are carried from birth to maturity on some form of pasture, as 
alfalfa, oats, corn, cowpeas, sorghum, rape, and peanuts, all the year 
round. There can be no doubt that swine fed entirely on vegetable 
feed, such as corn and roughage, are proportionately less affected 
than those fed on uncooked dairy products or behind diseased cattle. 

A great many hogs in Texas are raised on alfalfa supplemented 
with corn, and the result is clearly shown in the bureau statistics, 
which indicate that during the fiscal year 1915 only 2.4 per cent of 
the 451,478 hogs slaughtered at Fort Worth showed tuberculous 
lesions. In striking contrast to this may be given the percentages for 
the same period of four cities in one of the leading dairy States, 
which show 9.0 per cent, 10.9 per cent, 12.1 per cent, and 25.1 per 
cent, respectively, of the hogs slaughtered to be affected with tuber- 
culosis. There are a large number of cooperative creameries in the 
territory contiguous to the four cities alluded to, and the raw 
skimmed milk is taken home by the patrons for their hogs. Samples 
of separator slime from the two creameries in the town showing the 
largest number of tuberculous hogs were injected into guinea pigs, 
and in one instance virulent germs of tuberculosis were recovered. 

From bitter experience the hog buyers for packing houses are 
gradually becoming familiar with these conditions and are avoiding 
certain regions known to be badly infected. Some packers are taking 
self-protective measures so as to have the feeder of diseased hogs bear 
the burden, and many of the smaller establishments in the Central 
West are buying hogs subject to post-mortem inspection. 

It is very likely that many of the farmers who have sold tuber- 
culous hogs have done so without suspecting that they were unsound, 
for few of these diseased hogs ever show the presence of tuberculosis 
by outward symptoms. In fact, the hogs that disclose the affection 
after slaughter are frequently the finest appearing animals in the 
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drove. If indications of tuberculosis are present before slaughter 
they usually consist of marks of general unthriftiness, such as are 
also present in many other diseases, and therefore do not afford any 
very definite indication of the presence of tuberculosis. It is there- 
fore important that hog raisers should know the facts about hog 
tuberculosis and how it may be prevented. The suppression of this 
disease would save the country many millions of dollars annually. 


METHODS OF INFECTION. 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this mode of infection 
tuberculosis of cattle is very intimately concerned. In those in- 
stances in which a marked increase in the number of tuberculous 
hogs from a certain locality has been noticed and investigated it has 
too frequently been found that the hogs in question had been fed 
upon unpasteurized skimmed milk or that the carcass of some animal 
succumbing to tuberculosis had been thrown to them for final dis- 
posal. The certainty with which either of these two conditions will 
lead to the infection of the hogs has not heretofore been fully appre- 
ciated. Another source of infection for swine exists in the practice 
of allowing them to run behind tuberculous cattle and feed upon 
the undigested grain in the droppings. The tuberculosis germs dis- 
charged with the feces by such cattle may readily infect the hogs. 
Infection of a litter of pigs by a tuberculous sow presents another 
source of danger. There are a number of other methods of infection 
which will be mentioned later, but they should be considered of 
minor importance and must not detract attention from the leading 
factors in the production of the vast majority of cases of hog tuber- 
culosis, which are unquestionably the milk and feces of tuberculous. 
cattle. When once these are controlled tuberculosis of swine will 
forthwith be greatly reduced. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS. 


Numerous experiments conducted by many scientists in various 
countries are in accord relative to the ease with which hogs may 
contract tuberculosis from being fed on milk of tuberculous cows. 
When hogs were fed on tuberculous milk for only 3 days the post- 
mortem examination held 107 days later showed that 83.3 per cent 
of the animals had become tuberculous. When hogs received tuber- 
culous milk for 30 days and were allowed to live 50 days longer, 100 
per cent of the animals had developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 
farm has been proved by tracing certain shipments of tuberculous 
herds to the farm where they were raised and fattened. In one in- 
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stance a shipment of 74 hogs showed tuberculosis in 61, and investi. 
gation brought out the fact that the swine had been fed on the 
skimmed milk of a creamery in a near-by town. The separator slime 
from two of the creameries in this town was obtained for experi- 
mental purposes, and the inoculation test showed that one of these 
samples produced tuberculosis in all the guinea pigs inoculated. 

Centrifugal separators have come into general use. In the process 
of separating the cream from the milk the rapid revolutions of the 
shaft and disks of the machine deposit at the base of the shaft dirt, 
hair, manure, and other impurities, and, mingled with this mass, 
great numbers of bacteria, including at times the germs of tuber- 
culosis. 

The charge has been repeatedly made that the germs of tuberculosis 
are scattered by means of the common practice of distributing the 
separated milk or other by-products among the farmers who con- 
stitute the patrons of the creamery. To test this point careful search 
has been made of samples of the separator sediment from a number 
of creameries located in widely removed dairy regions to see if they 
really harbored virulent tuberculosis germs. When first received at 
the laboratory this material is examined microscopically. Following 
this examination all samples, whether showing the presence of sus- 
picious bacteria or not, are injected into guinea pigs, where the pres- 
ence of living tuberculosis germs is soon determined by the develop- 
ment of tubercular lesions. As a result of such an examination of 
the products from 15 creameries it has been definitely shown that 5, 
or 334 per cent, of the samples examined contained virulent germs of 
tuberculosis. 

There are no doubt many creameries to which no infected milk 
is delivered and from which the separated milk when divided among 
the creamery patrons is a safe and valuable article of food for calves 
and pigs. But there are, unfortunately, others, as above indicated, 
which receive milk daily from one or more cows so affected with 
tuberculosis that they give off the germs of that disease, and these 
germs find their way in large numbers into the cans of separated 
milk which are returned to the farmers from these creameries. In 
this way a single cow with a tuberculous udder may spread the dis- 
ease to numbers of hogs, and may also infect many farms in a large 
section of country that have never been contaminated before with 
this destructive disease. This particular means of spreading tuber- 
culosis could be absolutely prevented by cooking the milk, yet in the 
majority of cases this simple precaution is not taken. 

In one State a lot of hogs which contained 36 per cent of tuber- 
culous animals was traced to the farm of the raiser, and the State 
authorities were notified. They made a tuberculin test of the cattle 








Vesti- 
n the 
slime 
xperi- 
these 


rocess 
f the 
- dirt, 
mass, 
uber- 


ulosis 
@ the 
con- 
earch 
mber 
they 
ed at 
wing 
* sus- 
pres- 
elop- 
mn of 
at 5, 
ns of 


milk 
nong 
alves 
ated, 
with 
these 
‘ated 
In 
dis- 
arge 
with 
iber- 
| the 


ber- 
tate 
ttle 





TUBERCULOSIS OF HOGS, 7 


producing the milk, with the result that about 22 per cent of them 
reacted. This infected milk had been separated on the farm with a 
hand separator and the skimmed milk fed to the hogs. It will thus 
be seen that creameries are not alone at fault, but the skimmed milk 
from the hand separator, if it comes from a tuberculous herd, is 
equally dangerous. The buttermilk produced at the creamery from 
the infected separated cream is likewise capable of carrying tuber- 
culosis germs and infecting the animals which consume it. 

The one great advantage from a hygienic standpoint which the 
milk from a hand separator has over the milk from a public creamery 
is that in the former case the milk from an infected herd is usually 
fed to only one lot of hogs. On the other hand the skimmed milk from 
the creamery is generally all mixed together in a vat and each farmer 
takes back with him his proportionate share of skimmed milk, which 
is most likely to be produced by several herds of other people’s cattle. 
Hence the skimmed milk of but one tuberculous herd is liable, as a 
result of this practice, to contaminate the entire product of the vat 
into which it is placed. For this reason it behooves hog raisers to 
see that their skimmed milk has been properly heated before they 
feed it. Legislation making such heating by creameries compulsory 
affords a simple and easy way of greatly reducing hog tuberculosis. 


INFECTION BY FECES OF CATTLE. 


A very important source of infection of hogs with tuberculosis, 
and one which closely rivals tuberculous by-products from public 
creameries, is to be found in the feces of tuberculous cattle. It is a 
very common practice to allow hogs to accompany cattle about the 
feed lot, and while doing this they thoroughly work over the feces 
and feed upon whatever portions of food have passed undigested 
through the digestive tract of the cattle. (See illustration on front 
page.) In herds that are healthy this manner of feeding may be 
commended because of the economy, but wherever there are tuber- 
culous individuals among the cattle the danger of passing the infec- 
tion on to the hogs by means of the feces becomes very great. 

In a series of investigations by the bureau it was found that the 
feces of tuberculous cattle are often loaded with tuberculosis germs. 
Tuberculin-tested hogs were placed in isolated pens where a few 
shovelfuls of such feces were thrown daily while the hogs were fed 
upon other feed which was free from tuberculosis. The result was 
the infection of 2 per cent of the first lot of hogs and 100 per cent 
of the second lot that were exposed. The tuberculous condition of 
the cattle was shown only by the tuberculin test, as they were appar- 
ently healthy, having no cough or any visible indications of disease. 

A striking instance of probable infection of hogs by cattle feces 
came under observation. Of 34 hogs which were marketed in one 
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lot 23 were found diseased, and upon investigation it was ascertained 
that the owner had a herd of dairy cows, the stable manure from 
which was thrown into the hog yard. The hogs were given no milk, 
nor were they permitted to mingle with the cattle, but were pastured 
and fed on corn and what they could gather from the cow manure, 
In fact, the latter form of exposure was the only plausible explana- 
tion of infection; and this was later. accepted when the tuberculin 
test of the herd revealed 19 out of the 27 cows diseased. This test 
was confirmed when the cattle were slaughtered and found to be 
tuberculous, some in an advanced stage. 

INFECTION THROUGH FEEDING ON TUBERCULOUS CARCASSES OR SLAUGHTER. 

HOUSE OFFAL. 

It is an all-too-prevalent custom in some sections for hog raisers to 
buy up all carcasses of animals that have died from various unknown 
causes and feed them uncooked to their hogs. This is a fertile source 
of infection with parasites and with any infectious disease that 
may have caused the death of the animals. Several instances of 
tuberculous hogs being traced to such an exposure have been found. 

An equally dangerous source of infection is likewise observed in 
the methods which obtain among some of the small country slaughter- 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera, and other inedible parts by feeding them uncooked 
to hogs, a herd of which is usually kept on the premises. This custom 
is dangerous and is another method of spreading various infectious 
and parasitic diseases, and particularly a disease like tuberculosis. 
The feeding of offal, etc., to hogs on the premises of abattoirs having 
Government inspection is: not permitted. As the slaughterhouses 
where hogs are fed in this manner have no Government inspection, 
this department has no records as to the number that become infected. 
Such hogs are killed by the butcher on the premises where they are 
fed, and are marketed as healthy meat. 


TANKAGE DOES NOT PRODUCE TUBERCULOSIS, 


It has been claimed that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con- 
demned at the abattoirs. The writers sent out inquiries to State 
experiment stations where tankage had been fed to hogs experi- 
mentally, to see if any case of tuberculosis had developed as a result 
of such feeding. Experiments were also carried on by this bureau 
along the same line. In no case could tuberculosis be shown to have 
arisen from the consumption of tankage, and it must therefore be 
freed from all blame in the spread of this disease, and may be looked 
upon as a safe and valuable article of food for use in raising and 


fattening swine. 








ained 
from 
milk, 
tured 
nure, 
lana- 
culin 
3 test 
to be 


HTER- 


rs to 
n0wn 
ource 
that 
2s of 
ad. 

din 
hter- 
lood, 
oked 
stom 
tious 
losis. 
ving 
yuses 
tion, 
cted. 
y are 


was 
con- 
state 
peri- 
sult 
reau 
have 
e be 
oked 
and 


TUBERCULOSIS OF HOGS, 9 












Tankage, meat meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 
attention from farmers because of the prevailing high prices of other 
foodstuffs. Tankage, or digester tankage as it is commonly called, is 
rich in protein and has proved a satisfactory substitute for skim 
milk as an adjunct to corn. It is made from the trimmings, inedible 
viscera, and other parts of the carcass, all of which are placed in the 
tanks and thoroughly cooked under pressure, so that the resulting 
product comes out sterile. The grease is removed from the surface 
and the residue is dried out at a high temperature, then ground, 
screened, and placed in 100-pound bags. 





















INFECTION FROM FEEDING UNCOOKED GARBAGE. 






The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. While there are no broad sta- 
tistics obtainable concerning the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed upon 
such material contract diseases far more frequently than is the case 
with swine fed upon cooked garbage or other ordinary feeds. The 
most frequent sources of infection in garbage are tuberculous dairy 
products, sputum from tuberculous people, and the offal of tuber- 
culous poultry. 

At an establishment near Jersey City about 2,000 hogs are raised 
each season entirely upon garbage from hotels of New York. They 
are fed on cooked garbage exclusively, with the exception of a partial 
diet of dry or stale bread for a certain period before slaughter. In 
addition to the hogs thus raised and fed on the premises the firm 
slaughters a comparatively large number of hogs purchased from 
outside sources, either in odd lots from neighboring farmers or in 
car lots from shipping centers. These hogs do not come in contact 
with the hogs fed on the premises. When examined after slaughter 
they are found to be affected with tuberculosis in about the same 
proportion as is shown by the average of hogs inspected elsewhere. 
On the other hand, among the hogs raised exclusively upon sterilized 
garbage no indication of tuberculosis has been found when they 
were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
and they state that after feeding the cooked garbage for some time 
they noticed a remarkable freedom from disease in the animals thus 
fed as compared with animals obtained from outside sources. Origi- 
nally, their main object in cooking the garbage was the recovery 
of the valuable grease obtained therefrom, but they realize now the 
greater importance of the cooked product from the standpoint of 
the health of the animals fed upon this food. 
61688°—Bull. 781-—17——2 
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From a sanitary standpoint there is no particular objection to the 
feeding of garbage to hogs provided that it is not accumulated and 
allowed to stand until putrefactive changes have taken place, and 
provided further that it is sterilized before it is used and that the 
containers are always kept clean. Sterilized garbage can be fed to 
swine with safety and is of great economic value. Piggeries where 
sterilized garbage is prepared and fed should be so constructed that 
they may be readily cleansed. 

INFECTION BY TUBERCULOUS ATTENDANTS, TUBERCULOUS FOWLS, ETC. 


The fact has been well established that hogs may contract tuber- 
culosis through eating the sputum of consumptives. Proper pre- 
cautions in selecting caretakers for farm animals will prevent the 
occasional infections from this source. 

The Bureau of Animal Industry has investigated a case in which 
a large proportion of the hogs shipped from a certain ranch were 
found to be tuberculous when examined at the packing house, while 
at the same time it was learned that practically all the poultry on 
the farm had the disease to a serious degree. It was learned that it 
had been the custom at this place to throw all of the dead hens 
over into the hog yard, where they were greedily eaten. A pair 
of tuberculous hens from this affected farm were shipped to the 
bureau laboratories and were fed to a pair of healthy pigs 2 or 
3 months old. The result was that both pigs became tuberculous. 
The frequent association of pigs and fowls makes it desirable to 
eradicate the disease from among the fowls, should it exist, before 
attempting to clean up the hog quarters. 

Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection is 
quite infrequent compared with the number of cases that can be 
traced to tuberculous cattle. 


SYMPTOMS OF TUBERCULOSIS IN HOGS. 


Where the disease has progressed to an advanced stage various 
symptoms may appear. Intestinal tuberculosis is frequently accom- 
panied by general disturbance of the digestive functions, and con- 
stipation or diarrhea may be shown. Advanced tuberculosis of the 
lungs will be shown by a persistent, dry, harsh cough, and by rapid 
breathing, especially on exercise. This cough is similar to that caused 
by lungworms and can not be distinguished from it. 

Interference with both respiratory and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
tions will be shown by progressive emaciation and weakness. Local- 
ized centers of the disease in bones or joints may produce lameness 
and other visible indications, but these are comparatively very rare. 
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In the majority of cases no intimation of the presence of the disease 
will be given until the animal is slaughtered, and the discovery of a 
number of tuberculous hogs in a drove of apparently prime, well- 
finished animals is often the cause of great surprise and disappoint- 
ment to their owner. In such cases the lesions may be sufficient to 
prove the disease far advanced and the germs to be so widely dis- 
tributed as to render the meat unfit for food. 

In those cases where the disease is not characterized by prominent 
symptoms, but where the animals are suspected of having the disease, 
the tuberculin test is recommended. This makes it possible to 
slaughter the reacting animals in the early stages of the disease and 
thus get rid of the infection. This is especially important in holding 
over brood sows, as experiments have indicated that the milk of these 
sows may infect the young pigs. 


THE TUBERCULIN TEST. 


The intradermal method of applying the tuberculin test has been 
tried on hogs, and has given excellent results. Two drops of tuber- 


Fig. 1.—Tuberculin test for hogs, intradermal method, showing enlargement at seat of 
inoculation due to positive reaction. (After Moussu.) 


culin prepared by evaporating away two-thirds of the volume of the 
tuberculin prepared by this bureau for the subcutaneous tuberculin 
testing of cattle, is injected into but not under the skin near the 
base of one of the ears of the hog. If the animal is not affected, 
no change in the appearance of the ear will result, but a positive re- 
action will at the end of 48 hours cause a swelling near the seat of 
injection, as shown in figure 1. This enlargement may remain visible 
for 10 or 12 days after the injection in case the animal is affected with 
tuberculosis. 





FARMERS’ BULLETIN 81. 
LESIONS. 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions which frequently ob. 
tain in hog raising, namely, the forced feeding for fattening and, 
the small feeding pens in vogue in certain districts. When the 
enormous growth of a hog is considered, when it is realized that in 
the short space of 8 to 10 months its development is frequently 250 to 
300 pounds—a proportionate increase of weight unknown to any 
other species of domestic animals—the great changes which must 
necessarily occur can be appreciated. Such rapid development is 
very likely to take place at the expense of the disease-resisting powers 
of the animal. 

When tuberculosis results the lesions usually observed are distinet 
and of a chronic type, as manifested by lime-like deposits and fibrous 
walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and the lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 
may quickly follow the initial attack. And whether the disease 
assumes an acute, subacute, or chronic type, tuberculous growths may 
soon be found attacking lymph glands in widely separated parts of 
the body. 

As a general rule, the lymph glands become enlarged, and a cheese-. 
like change occurs at several points where the tubercles had started, 
causing numerous small yellowish areas often surrounded by a red- 
dened, inflamed zone. These areas are composed of broken down 
gland substance, and are sometimes intermingled with pus; at other 
times they are of a cheesy consistency, and more frequently gritty 
through the deposit of limelike particles. 

As the disease is produced essentially by feeding, the glands and 
tissues associated with the digestive tract are the most frequent 
seats of infection. Indeed, the throat glands (in almost all cases 
the submaxillary gland) are nearly always affected, as at the post- 
mortem examinations held by bureau inspectors over a consecutive, 
period on 120,000 tuberculous hog carcasses, 93.3. per cent were 
found to contain lesions in these glands. Next in importance are 
the bronchial glands, of which 27.2 per cent were diseased, while 
the chain of liver glands was involved in 21.6 per cent of the cases. 
In all these cases the lesions may involve the entire lymph structure, 
or only the central cr several irregular points, and may be either 
cheeselike, limelike, or both. The intestinal lymph glands showed 
lesions in 18.1 per cent of the carcasses examined. 

The liver was affected in 9.2 per cent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
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surface but also within the organ, or the larger, irregular nodules, 
yarying from a hemp seed to a hickorynut in size. They are at 
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Fig. 2.—Tuberculosis of hog, involving the lungs, liver, spleen, and intestines. 
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become more considerable. The lungs are the next tissue to be mogt 
frequently affected, as is represented by 7 per cent of the carcasses 


Fic. 3.—Tuberculous hog carcass, showing tuberculous nodules on the ribs. 


above recorded. There may be tuberculous pneumonia involving 
large areas of the lungs, causing collapse of the borders. There may 
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be irregular-sized grayish or yellowish areas, as is so often seen in 
cattle; but not infrequently there are observed large numbers of shot- 
like areas, showing evidence of general disease. 

The spleen showed lesions in 3.8 per cent of the carcasses above 
mentioned. The spleen is usually darker in color and the surface is 
quite rough and nodular, depending upon the number and size of the 
tubercles. Unlike the spleen of a tuberculous cow, these nodules not 
often occur on the outside membrane. They vary from the size of a 
half pea to as large as a hickorynut. The external pale or light-red 


‘nodules are raised above the surface of the organ and frequently 
‘show fibrous tissue bands radiating from the center. 


Occasionally lesions similar to those found in other glands are 
noted in the mediastinal and sublumbar glands. In occasional cases 
the membranes lining the body cavities may show an eruption of 
tuberculous nodules. The generative organs are rarely affected. The 
bones are sometimes attacked. Tuberculosis of the muscles has been 
noted, but not so frequently as of the bones and joints. These lesions 


“are usually rather limited to one region. The extreme rarity of 


lesions in the kidney is shown by the finding of but 3 cases in the 
120,000 tuberculous carcasses. 

Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but these 
likewise are rare, and when found usually accompany numerous 
lesions elsewhere in the body. 


PREVENTIVE MEASURES. 
REMOVAL OF AFFECTED ANIMALS. 


The first step to be taken in preventing the further spread of tuber- 


' culosis is to remove all affected animals, whether hogs or cattle, from 


the premises, as these will only serve as sources of infection so long 
as they are allowed to mingle with healthy animals. In dealing with 
affected herds of cattle it has been found best in most cases to apply 
the tuberculin test to the entire herd as a means of selecting the tuber- 


-culous animals, but with a drove of hogs in which tuberculosis has 


spread there can be no doubt that the best and surest method of 
procedure will in nearly every case be found in the slaughter of the 
entire drove as soon as they can be put in a marketable condition. 
They should be slaughtered at an abattoir under Federal inspection, 
so that proper disposal may be made of affected carcasses. A farm 
may be stocked rapidly with healthy swine after the total slaughter 
of a tuberculous lot. The early age at which the sow may be bred, 
her capacity for breeding twice a year, and the plural number of her 
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offspring are forceful arguments for the total destruction of every 
diseased drove of hogs and the breeding up in clean, healthy quarters 
of a sound, healthy drove in its stead. 

As tuberculosis seldom attacks the hogs of a farm except through 
tuberculous cattle, the tuberculin test should be applied to all of the 
cattle on the place, and all tuberculous animals among them should 
be isolated or destroyed at the time of disposing of the hogs. 

In case the disease has only recently been introduced among the 
hogs it would be advisable to apply the tuberculin test to them so 
that the affection may be detected in the early stages. By slaughter- 
ing only the reacting hogs and saving the healthy ones the hog raiser 
may clean up his herd with as little loss as possible. 


DISINFECTION. 


With the hogs all removed from the place and no tuberculous cattle 
remaining, attention should next be given to disinfecting the premises, 
so that no center of infection may be left to contaminate future pur- 
chases of live sock. The disinfection of pens and stables may be 
accomplished by thoroughly cleaning them, scrubbing the floors with 
hot water, brushing down all loose dust from the walls, and tearing 
out all woodwork which has become partly decayed. The interior 
of the pens or stables should then be carefully covered with a coating 
of lime wash containing 4 or 5 ounces of compound solution of 
cresol (U.S. P.) to each gallon of the lime wash.*| The yards should 
be carefully cleaned at the same time, especial attention being given 
to the removal of all rubbish and litter from the dark, shady corners. 
Lime, or a 3 per cent solution of carbolic acid, may then be sprinkled 
upon these dark portions of the yards. In all of the open portions 
of the yard the action of the direct rays of the sun will very quickly 
destroy the life of the scattered tuberculosis germs. 

The premises now being cleaned, healthy foundation stock may 
be procured, and if proper attention is given to keeping the cattle 
of the farm free from tuberculosis and to supplying the hogs with 
suitable food, the owner may feel every reasonable assurance that he 
has seen the last of tuberculosis among his swine. The trouble, time, 
and expense required will be more than repaid by the advantages 
gained. 

Tuberculosis can not develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 
stables have been thoroughly freed from the disease need fear no 
reappearance of the disease, except when introduced from some 
outside point of infection. - 

1More detailed information is given in Farmers’ Bulletin 345, “ Some Common Dis- 


infectants,” and Farmers’ Bulletin 480, ‘“‘ Practical Methods of Disinfecting Stables,” 
issued by the United States Department of Agriculture. 
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PASTEURIZATION OF ALL MILK PRODUCTS USED FOR FEED. 


The heating of all milk when received at public creameries to 145° 
F. for 30 minutes or to 176° F. for a moment will be found most effec- 
tive in preventing the spread of tuberculosis to the animals consum- 
ing the by-products of such creameries. Denmark was one of the 
pioneers in this movement, having in 1898 passed a law requiring all 
skimmed milk and all buttermilk to be warmed to 185° F. before it 
could be distributed from any creamery to its patrons for feeding 
purposes. It was found, however, that this degree of heat was harm- 
ful to the product, and in 1904 the required temperature was reduced 
to 176° F., experiments having proved that no tuberculosis germs 
could withstand this amount of heat. In practically all of the Danish 
creameries from this latter date the whole milk has been heated to 
the required point, thus assuring butter that is free from tuberculosis 
germs, as well as by-products that are safe for use in feeding 
hogs or calves. The result of these regulations has been most satis- 
factory. The spread of tuberculosis to farms previously free, through 
the skimmed milk or the buttermilk from creameries, has been very 
markedly checked and suppression of the disease in hogs has been 
plainly noticeable. 

Treating of creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement that 
cooking the by-products of creameries and cheese factories results in 
the disappearance of tuberculosis of an intestinal origin among the 
hogs fed with them, and the hog owners no longer fear losses from 
this disease. 

Borgeaud has cited an instance in which a serious outbreak of 
tuberculosis among hogs in Switzerland was overcome by bojling all 
of the separated milk before feeding it to the subsequent litters of 


young pigs. 
LOCATING AND REMOVING CENTERS OF INFECTION. 


The Bureau of Animal Industry is endeavoring to locate infected 
farms, or at least infected localities, and to ascertain the direct cause 
of the spread of the disease in these districts. Owing to the number 
of hands through which hogs go before reaching the abattoirs this is 
not easy, but it can be and is being accomplished. Already, through 
cooperation with the State authorities, a large number of infected 
farms have been definitely located. The conditions on these farms 
have been investigated, the source of the disease determined, and 
methods for its suppression recommended. Both the bureau and 
State officials have been working with these ends in view. When 
hogs have been found to be tuberculous when slaughtered under the 
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Federal meat inspection and the farm from which they came has 
been located, the State veterinarian is notified. In most States this 
officer is empowered by law to quarantine any farm when he sus- 
pects the presence of a contagious disease thereon. He then applies 
the tuberculin test to the cattle on the farm and otherwise looks for 
the source of infection. This frequently results in finding the cattle 
tuberculous. 

This cooperation with the State is of great value, and the results 
would be greater if State legislation were enacted compelling the 
tagging of all hogs going to slaughter, so that these animals if found 
tuberculous could be immediately traced to their point of origin 
and the source of infection removed. 


SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN. 


While pamphlets, popular articles, and public notices would be 
extremely useful in eradicating tuberculosis in swine, it would prob- 
ably be more satisfactory to explain to the hog raiser by word of 
mouth the methods to be followed. The veterinarian is the best 
equipped man available for the work. The State might also assist 
by employing veterinarians to give public lectures in towns and 
townships, as is being done at present in Sweden. There is now 
absolute knowledge that the vast majority of cases of hog tuber- 
culosis are produced by— 

1. Raw milk and slime from creameries. 

2. Hand-separated milk from tuberculous cattle. 

3. Feeding behind tuberculous cattle. 

4. Feeding tuberculous carcasses of various animals, including 
fowls. 

5. Feeding slaughterhouse offal. 

6. Feeding uncooked garbage. 

It therefore behooves veterinarians to educate their clients as to the 
proper method of preventing this disease, as they would recommend 
a proper feeding ration or proper construction of a stable. Hog 
raisers should (1) scald all raw products returned from the cream- 
ery; (2) have their cattle tested with tuberculin if a hand separator 
is used on the farm, or, in the absence of such a test, to scald the 
skimmed milk; (3) let the hogs feed behind healthy cattle only, or 
those which have passed the tuberculin test; (4) feed carcasses of 
animals that have died from any cause, or offal from the slaughter- 
house, or garbage of any character, only after the meat, offal, or gar- 
bage has been thoroughly cooked. 

Sooner or later the packer and slaughterer are going to buy hogs 
subject to the post-mortem inspection, as they are at present doing 
in some of the large packing centers with certain classes of female 
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cattle; and the hog raiser who continues to fatten his hogs with tuber- 
culous material should be made to sustain the losses arising from 
his lack of knowledge, skepticism, or indifference. The innocent pur- 
chaser, who can not be familiar with the methods of feeding on 
the farms of the different breeders, should not be expected to bear 
such losses, nor should the intelligent hog raiser who produces 
healthy hogs by carrying out minutely the known and proved meth- 
ods of prevention be obliged to bear a portion of the burden caused 
by the careless hog raiser, as is the case at present. To-day the 
hog buyer must make his purchases with the absolute knowledge 
that a certain proportion of his purchase will be condemned for 
tuberculosis, and as the post-mortem examination is the only key 
to the extent of the disease, the careful breeder must suffer equally 
with the careless one. This is not equitable. When the packer buys 
subject to the post-mortem results the intelligent hog raiser will get 
more for his healthy hogs than he does now, and the careless breeder 
will get less for his tuberculous hogs, which is as it should be. 

Extermination of hog tuberculosis is practicable, relatively easy, 
and should be attained without delay before the disease has gained 
too much headway. 
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UBERCULOUS CATTLE are the main source of tubercu- 

losis in hogs. The disease is most commonly conveyed 
by feeding hogs on unpasteurized skimmed milk and by 
allowing them to follow tuberculous cattle in the feed lot 
and feed upon the undigested grain in the droppings. It is 
very significant that tuberculosis is most common among 
hogs in sections where the disease is also most prevalent 
among cattle and where the feeding practices above men- 
tioned are commonly followed. Hogs also contract tuber- 
culosis from feeding on tuberculous carcasses of various 
animals, including fowls, and on uncooked garbage and 
slaughterhouse offal. 

Prevention lies in the pasteurization of milk fed to hogs, 
especially that from creameries, and in allowing hogs to feed 
behind adult cattle only when the cattle have passed the 
tuberculin test; also in thoroughly cooking all offal or car- 
casses before they are fed to hogs. 

Young steers or young beef animals as a rule do not spread 
tuberculosis among hogs. Therefore no change need be 
made in the very profitable practice of allowing hogs to 
follow feeders and stockers, unless these cattle are not 
healthy. 

When tuberculosis already exists in a drove of hogs all’ 
the affected animals, whether hogs or cattle, should be 
removed from the premises. The hogs should be sent to 
market for slaughter at an abattoir under Federal inspection. 
The tuberculin test should be applied to all cattle on the 
place, and those reacting should be properly disposed of. 
The pens and stables should be thoroughly cleaned and 
disinfected before restocking. 


Washington, D. C. Issued May, 1917; revised September, 1923 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE. 


Tuberculosis in the human family has been lessening materially 
during the last 20 years, but reports from the various meat-packing 
centers of the country fail to show the same encouraging condition 
regarding tuberculosis in hogs. Reports from several localities dur- 
ing recent years show a decrease in the number of tuberculous swine 
sent to market, but the country at large shows an increase rather 
than a decrease in the number affected. 

The swine industry of the United States has recently received great 
encouragement and stimulation from continued high prices paid for 
hogs. The average farm valuation of the hogs of the country for 
the decade 1900-1909 was $6.46, or $1.28 higher than during any 
decade in recent times, while the valuation since 1909 has been un- 
precedentedly high, ranging from $8 (in 1912) to $16.23 (in 1919). 
The small amount of money required to begin hog raising and the 
quick returns on the capital invested make this industry attractive 
to the small farmer. The hog will make a pound of gain on less feed 
than most livestock, and will profitably utilize waste food products. 

Tuberculosis of hogs is closely associated with the same malady in 
cattle. The reason for this is apparent when one considers the close 
relations of these two species of domestic animals upon nearly every 
farm. Tuberculous cattle are the principal source of tuberculosis in 
hogs, the disease being transmitted readily by feeding hogs on un- 
pasteurized dairy products and by allowing hogs to follow such cattle 
in the feed lot and feed upon the undigested grain in the droppings. 
Because of the early age at which hogs are slaughtered, they do not 
propagate the disease among their own kind to any appreciable ex- 
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tent. It is significant that tuberculosis of hogs most frequently 
occurs in localities where the disease is common in cattle. 

The prevalence of tuberculosis among swine can be judged only 
from abattoir statistics. Records of the Bureau of Animal Industry 
show that some sections of the country contribute a far greater pro- 
portion of diseased animals than others. Hogs from Arkansas, 
Oklahoma, and Texas are remarkably free from this disease, owing 
probably to the method of caring for them, or rather the lack of 
caring for them. They are not confined in feed lots as in the sections 
where the disease is mostly found, but are allowed to roam over large 
areas of pasture and to shift for themselves, and when they are 
found affected the majority show very slight lesions. Furthermore, 
no prolonged feeding is practiced in narrow bounds as in the Corn 
Belt, and there are relatively few dairies or tuberculous cattle in 
these sections. The hogs are carried from birth to maturity on some 
form of pasture, as alfalfa, oats, corn, cowpeas, sorghum, rape, and 
peanuts, all the year round. There can be no doubt that swine fed 
entirely on vegetable feed, such as corn and roughage, are propor- 
tionately less affected than those fed on uncooked dairy products or 
behind diseased cattle. 

A great many hogs in Texas are raised on alfalfa supplemented 
with corn, and the result is clearly shown in the bureau statistics, 
which indicate that during the fiscal year 1922 only 2.3 per cent of 
the 394,610 hogs slaughtered at Fort Worth showed tuberculous 
lesions. In striking contrast to this may be given the percentages for 
the same period in a group of packing houses whose supply of hogs 
comes from thickly settled dairy regions of the Middle West. In 
this group of abattoirs 6,073,928 hogs were slaughtered during 1922, 
and of this number 1,233,101, or about 20.3 per cent, were found to 
be affected with tuberculosis. There are a large number of coop- 
erative creameries in the territory from which these animals were 
obtained, and the raw skimmed milk is taken home by the patrons 
for their hogs. Samples of separator slime from certain of these 
creameries were injected into test animals, some of which contracted 
tuberculosis as a result. 

From bitter experience the hog buyers for packing houses are 
gradually becoming familiar with these conditions and are avoiding 
certain regions known to be badly infected. Some packers are taking 
self-protective measures so as to have the feeder of diseased hogs bear 
the burden, and many of the smaller establishments in the Central 
West are buying hogs subject to post-mortem inspection. 

It is very likely that many of the farmers who have sold tuber- 
culous hogs have done so without suspecting that.they were unsound, 
for few of these diseased hogs ever show the presence of tuberculosis 
by outward symptoms. In fact, the hogs that disclose the affection 
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after slaughter are frequently the finest appearing animals in the 
drove. If indications of tuberculosis are present before slaughter, 
they usually consist of marks of general unthriftiness, such as are 
also present in many other diseases, and therefore do not afford any 
very definite indication of the presence of tuberculosis. It is there- 
fore important that hog raisers should know the facts about hog 
tuberculosis and how it may be prevented. The suppression of this 
disease would save the country many millions of dollars annually. 


METHODS OF INFECTION. 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this mode of infection 
tuberculosis of cattle is very intimately concerned. In those in- 
stances in which a marked increase in the number of tuberculous 
hogs from a certain locality has been noticed and investigated it has 
too frequently been found that the hogs in questicn had been fed 
upon unpasteurized skimmed milk or that the carcass of some animal 
succumbing to tuberculosis had been thrown to them for final dis- 
posal. The certainty with which either of these two conditions will 
lead to the infection of the hogs has not heretofore been fully appre- 
ciated. Another source of infection for swine exists in the practice 
of allowing them to run behind tuberculous cattle and feed upon 
the undigested grain in the droppings. The tuberculosis germs dis- 
charged with the feces by such cattle may readily infect the hogs. 
Infection of a litter of pigs by a tuberculous sow presents another 
source of danger. There are a number of other methods of infection 
which will be mentioned later, but they should be considered of 
minor importance and must not detract attention from the leading 
factors in the production of the vast majority of cases of hog tuber- 
culosis, which are unquestionably the milk and feces of tuberculous 
cattle. When once these are controlled tuberculosis of swine will 
forthwith be greatly reduced. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS. 


Numerous experiments conducted by many scientists in various 
countries are in accord relative to the ease with which hogs may 
contract tuberculosis from being fed on milk of tuberculous cows. 
When hogs were fed on tuberculous milk for only 3 days the post- 
mortem examination held 107 days later showed that 83.3 per cent 
of the animals had become tuberculous. When hogs received tuber- 
culous milk for 30 days and were allowed to live 50 days longer, 100 
per cent of the animals had developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 


farm has been proved by tracing certain shipments of tuberculous 
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herds to the farm where they were raised and fattened. In one in- 
stance a shipment of 74 hogs showed tuberculosis in 61, and investi- 
gation brought out the fact that the swine had been fed on the 
skimmed milk of a creamery in a near-by town. The separator slime 
from two of the creameries in this town was obtained for experi- 
mental purposes, and the inoculation test showed that one of these 
samples produced tuberculosis in all the guinea pigs inoculated. 

Centrifugal separators have come into general use. In the process 
of separating the cream from the milk the rapid revolutions of the 
shaft and disks of the machine deposit at the base of the shaft dirt, 
hair, manure, and other impurities, and, mingled with this mass, 
great numbers of bacteria, including at times the germs of tuber- 
culosis. 

The charge has been repeatedly made that the germs of tuberculosis 
are scattered by means of the common practice of distributing the 
separated milk or other by-products among the farmers who con- 
stitute the patrons of the creamery. To test this point careful search 
has been made of samples of the separator sediment from a number 
of-creameries located in widely removed dairy regions to see if they 
really harbored virulent tuberculosis germs. When first received at 
the laboratory this material is examined microscopically. Following 
this examination all samples, whether showing the presence of sus- 
picious bacteria or not, are injected into guinea pigs, where the pres- 
ence of living tuberculosis germs is soon determined by the develop. 
ment of tubercular lesions. As a result of such an examination of 
the products from 15 creameries it has been definitely shown that 5, 
or 334 per cent, of the samples examined contained virulent germs of 
tuberculosis. 

There are no doubt many creameries to which no infected milk 
is delivered and from which the separated milk when divided among 
the creamery patrons is a safe and valuable article of food for calves 
and pigs. But there are, unfortunately, others, as above indicated, 
which receive milk daily from one or more cows so affected with 
tuberculosis that they give off the germs of that disease, and these 
germs find their way in large numbers into the cans of separated 
milk which are returned to the farmers from these creameries. In 
this way a single cow with a tuberculous udder may spread the dis- 
ease to numbers of hogs, and may also infect many farms in a large 
section of country that have never been contaminated before with 
this destructive disease. This particular means of spreading tuber- 
culosis could be absolutely prevented by cooking the milk, yet in the 
majority of cases this simple precaution is not taken. 

In one State a lot of hogs which contained 36 per cent of tuber- 
culous animals was traced to the farm of the raiser, and the State 
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authorities were notified. They made a tuberculin test of the cattle 
producing the milk, with the result that about 22 per cent of them 
reacted. This infected milk had been separated on the farm with a 
hand separator and the skimmed milk fed to the hogs. It will thus 
be seen that creameries are not alone at fault, but the skimmed milk 
from the hand separator, if it comes from a tuberculous herd, is 
equally dangerous. The buttermilk produced at the creamery from 
the infected separated cream is likewise capable of carrying tuber- 
culosis germs and infecting the animals which consume it. 

The one great advantage from a hygienic standpoint which the 
milk from a hand separator has over the milk from a public creamery 
is that in the former case the milk from an infected herd is usually 
fed to only one lot of hogs. On the other hand the skimmed milk 
from the creamery is generally all mixed together in a vat and each 
farmer takes back with him his proportionate share of skimmed 
milk, which is most likely to be produced by several herds of other 
people’s cattle. Hence the skimmed milk of but one tuberculous herd 
is liable, as a result of this practice, to contaminate the entire contents 
of the vat into which it is placed. For this reason it behooves hog 
raisers to see that their skimmed milk has been properly heated 
before they feed it. Legislation making such heating by creameries 
compulsory affords a simple and easy way of greatly reducing hog 
tuberculosis. 

INFECTION BY FECES OF CATTLE. 


A very important source of infection of hogs with tuberculosis, 
and one which closely rivals tuberculous by-products from public 
creameries, is to be found in the feces of tuberculous cattle. It is a 
very common practice to allow hogs to accompany cattle about the 
feed lot, and while doing this they thoroughly work over the feces 
and feed upon whatever portions of food have passed undigested 
through the digestive tract of the cattle. (See illustration on title 
page.) In herds that are healthy this manner of feeding may be com- 
mended because of the economy, but wherever there are tuberculous 
individuals among the cattle the danger of passing the infection 
on to the hogs by means of the feces becomes very great. 

In a series of investigations by the bureau it was found that the 
feces of tuberculous cattle are often loaded with tuberculous germs. 
Tuberculin-tested hogs were placed in iso:ated pens where a few 
shovelfuls of such feces were tnrown daily while the hogs were fed 
upon other feed which was free from tuberculosis. The result was 
the infection of 25 per cent of the first lot of hogs and 100 per cent 
of the second lot that were exposed. The tuberculous condition of 
the cattle was shown only by the tuberculin test, as they were appar- 
ently healthy, having no cough or any visible indications of disease. 
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A striking instance of probable infection of hogs Ly cattle feces 
came under observation. Of 34 hogs which were marketed in one 
lot 23 were found diseased, and upon investigation it was ascertained 
that the owner had a herd of dairy cows, the stable manure from 
which was thrown into the hog yard. The hogs were given no milk, 
nor were they permitted to mingle with the cattle, but were pastured 
and fed on corn and what they could gather from the cow manure, 
In fact, the latter form of exposure was the only plausible explana- 
tion of infection, and this was later accepted when the tuberculin 
test of the herd revealed 19 out of the 27 cows diseased. This test 
was confirmed when the cattle were slaughtered and found to be 
tuberculous, some in an advanced stage. 


INFECTION THROUGH FEEDING ON TUBERCULOUS CARCASSES OR SLAUGHTER. 
HOUSE OFFAL. 


It is an all-too-prevalent custom in some sections for heg raisers to 
buy up all carcasses of animals that have died from various unknown 
causes and feed them uncooked to their hogs. This is a fertile source 
of infection with parasites and with any infectious disease that 
may have caused the death of the animals. Several instances of 
tuberculous hogs being traced to such an exposure have been found. 

An equally dangerous source of infection is likewise observed in 


the methods which obtain among some of the small country slaughter- 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera, and other inedible parts by feeding them uncooked 
to hogs, a herd of which is usually kept on the premises. This cus- 
tom is dangerous and is another method of spreading various infec- 
tious and parasitic diseases, and particularly a disease like tubercu- 
losis. The feeding of offal, etc., to hogs on the premises of abattoirs 
having Government inspection is not permitted. As the slaughter- 
houses where hogs are fed in this manner have no Government in- 
spection, this department has no records as to the number that be- 
come infected. Such hogs are killed by the butcher on the premises 
where they are fed, and are marketed as healthy meat. 


TANKAGE DOES NOT PRODUCE TUBERCULOSIS. 


It has been claimed that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con- 
demned at the abattoirs. The writers sent out inquiries to State 
experiment stations where tankage had been fed to hogs experi- 
mentally, to see if any case of tuberculosis had developed as a result 
of such feeding. Experiments were also carried on by this bureau 
along the same line. In no case could tuberculosis be shown to have 
arisen from the consumption of tankage, and it must therefore be 
freed from all blame in the spread of this disease, and may be looked 
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upon as a safe and valuable article of food for use in raising and 
fattening swine. 

Tankage, meat meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 


attention from farmers because of the prevailing high prices of other 


foodstuffs. Tankage, or digester tankage as it is commonly called, is 
rich in protein and has proved a satisfactory substitute for skim 
inilk as an adjunct to corn. It is made from the trimmings, inedible 
viscera, and other parts of the carcass, all of which are placed in the 
tanks and thoroughly cooked under pressure, so that the resulting 
product comes out sterile. The grease is removed from the surface 
and the residue is dried out at a high temperature, then ground, 


screened, and placed in 100-pound bags. 


INFECTION FROM FEEDING UNCOOKED GARBAGE.* 


The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. While there are no broad sta- 
tistics obtainable concerning the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed upon 
such material contract diseases far more frequently than is the case 
with swine fed upon cooked garbage or other ordinary feeds. The 
most frequent sources of infection in garbage are tuberculous dairy 
products, sputum from tuberculous people, and the offal of tuber- 
culous poultry. 

At an establishment near Jersey City about 2,000 hogs are raised 
each season entirely upon garbage from hotels of New York. They 
are fed on cooked garbage exclusively, with the exception of a partial 
diet of dry or stale bread for a certain period before slaughter. In 
addition to the hogs thus raised and fed on the premises the firm 
slaughters a comparatively large number of hogs purchased from 
outside sources, either in odd lots from neighboring farmers or in 
car lots from shipping centers. These hogs do not come in contact 
with the hogs fed on the premises. When examined after slaughter, 
they are found to be affected with tuberculosis in about the same 
proportion as is shown by the average of hogs inspected elsewhere. 
On the other hand, among the hogs raised exclusively upon sterilized 
garbage no indication of tuberculosis has been found when they 
were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
und they state that after feeding the cooked garbage for some time 
they noticed a remarkable freedom from disease in the animals thus 


1The cooking of garbage sometimes has certain disadvantages from the feeding stand- 
point, as pointed out in Farmers’ Bulletin 1133, Feeding Garbage to Hogs. 
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fed as compared with animals obtained from outside sources. Origi- 
nally their main object in cooking the garbage was the recovery of 
the valuable grease obtained. 


INFECTION BY TUBERCULOUS ATTENDANTS, TUBERCULOUS FOWLS, ETC. 


The fact has been well established that hogs may contract tuber- 
culosis through eating the sputum of consumptives. Proper pre- 
cautions in selecting caretakers for farm animals will prevent the 
occasional infections from this source. 

The Bureau of Animal Industry has investigated a case in which 
a large proportion of the hogs shipped from a certain ranch were 
found to be tuberculous when examined at the packing house, while 
at the same time it was learned that practically all the poultry on 
the farm had the disease to a serious degree. It was learned that it 
had been the custom at this place to throw all of the dead hens 
over into the hog yard, where they were greedily eaten. A pair 
of tuberculous hens from this affected farm were shipped to the 
bureau laboratories and were fed to a pair of healthy pigs 2 or 3 
months old. The result was that both pigs became tuberculous. 

The recent study of local glandular tuberculosis of hogs has re- 
sulted in definitely determining the cause of the disease to be a true 
avian (fowl) type of the tuberculosis germ. 

As a result of these findings and numerous field observations it 
appears quite likely that in certain localities in this country the 
swine are infected with avian tuberculosis, while the cattle on the 
same farms may be free from the disease. The frequent association 
of pigs and fowls makes it desirable to eradicate the disease from 
among the fowls, should it exist, before attempting to clean up the 
hog quarters. 

Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection is 
quite infrequent compared with the number of cases that can be 
traced to tuberculous cattle. 


SYMPTOMS OF TUBERCULOSIS IN HOGS. 


Where the disease has progressed to an advanced stage, various 
symptoms may appear. Intestinal tuberculosis is frequently accom- 
panied by general disturbance of the digestive functions, and con- 
stipation or diarrhea may be shown. Advanced tuberculosis of the 
lungs will be shown by a persistent, dry, harsh cough, and by rapid 
breathing, especially on exercise. This cough is similar to that caused 
by lungworms and can not be distinguished from it. 

Interference with both respiratory and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
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tions will be shown by progressive emaciation and weakness. Local- 
jzed centers of the disease in bones or joints may produce lameness 
and other visible indications, but these are comparatively very rare. 

In the majority of cases no intimation of the presence of the dis- 
ease will be given until the animal is slaughtered, and the discovery 
of a number of tuberculous hogs in a drove of apparently prime, well- 
finished animals is often the cause of great surprise and disappoint-: 
ment to their owner. In such cases the lesions may be sufficient to 
prove the disease far advanced and the germs to be so widely dis- 
tributed as to render the meat unfit for food. 


THE TUBERCULIN TEST. 


In those cases where the disease is not characterized by prominent 
symptoms, but where the animals are suspected of having the disease, 


Fic, 1.—Tuberculin test for hogs, intradermic method, showing enlargement at seat of 
inoculation due to positive reaction. (After Moussu.) 


the tuberculin test is recommended. This makes it possible to 
slaughter the reacting animals in the early stages of the disease and 
thus get rid of the infection. This is especially important in holding 
over brood sows, as experiments have indicated that the milk of these 
sows may infect the young pigs. 

The intradermic method of applying the tuberculin test has been 
tried on hogs and has given excellent results. Two drops of tuber- 
culin prepared by evaporating away two-thirds of the volume of the 
tuberculin prepared by this bureau for the subcutaneous tuberculin 
testing of cattle are injected into but not under the skin near the 
base of one of the ears of the hog. If the animal is not affected, 
no change in the appearance of the ear will result, but a positive re- 
action will at the end of 48 hours cause a swelling near the seat of 
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injection, as shown in Figure 1. This enlargement may remain visible 
for 10 or 12 days after the injection in case the animal is affected with 
tuberculosis. 

LESIONS. 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions which frequently ob- 
tain in hog raising, namely, the forced feeding for fattening and the 
small feeding pens in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realized that in the short 
space of 8 to 10 months its development is frequently 250 to 300 
pounds—a proportionate increase of weight unknown to any other 
species of domestic animals—the great changes which must neces- 
sarily occur can be appreciated. Such rapid development is very 
likely to take place at the expense of the disease-resisting powers of 
the animal. ; 

When tuberculosis results the lesions usually observed are distinct 
and of a chronic type, as manifested by limelike deposits and fibrous 
walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and the lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 
may quickly follow the initial attack. And whether the disease 
assumes an acute, subacute, or chronic type, tuberculous growths may 
soon be found attacking lymph glands in widely separated parts of 
the body. 

As a general rule, the lymph glands become enlarged, and a cheese- 
like change occurs at several points where the tubercles had started, 
causing numerous small, yellowish areas often surrounded by a red- 
dened, inflamed zone. These areas are composed of broken-down 
gland substance, and are sometimes intermingled with pus; at other 
times they are of a cheesy consistency, and more frequently gritty 
through the deposit of limelike particles. 

As the disease is produced essentially by feeding, the glands and 
tissues associated with the digestive tract are the most frequent seats 
of infection. Indeed, the throat glands (in almost all cases the sub- 
maxillary gland) are nearly always affected, as at the post-mortem 
examinations held by bureau inspectors over a consecutive period on 
120,000 tuberculous hog carcasses, 93.3 per cent were found to con- 
tain lesions in these glands. Next in importance are the bronchial 
glands, of which 27.2 per cent were diseased, while the chain of liver 
glands was involved in 21.6 per cent of the cases. In all these cases 
the lesions may involve the entire lymph structure, or only the cen- 
tral or several irregular points, and may be either cheeselike, lime- 
like, or both. The intestinal lymph glands showed lesions in 18.1 
per cent of the carcasses examined. 
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The liver was affected in 9.2 per cent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
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Fig. 2.—Tuberculosis of hog, involving the lungs, liver, spleen, and intestines. 


surface but also within the organ, or the larger, irregular nodules, 
varying from a hempseed to a hickory nut in size. They are at 
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times quite fibrous in consistency and may contain a cheesy center, or 
limelike deposits may occur as the disease advances and the lesions 





Fic. 3.—Tuberculous hog carcass, showing tuberculous nodules on the ribs. 


become more considerable. The lungs are the next tissue to be most 
frequently affected, as is represented by 7 per cent of the carcasses 
above recorded. There may be tuberculous pneumonia involving 
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large areas of the lungs, causing collapse of the borders. There may 
be irregular-sized grayish or yellowish areas, as is so often seen in 
cattle; but not infrequently there are observed large numbers of shot- 
like areas, showing evidence of general disease. 

The spleen showed lesions in 3.8 per cent of the carcasses above 
mentioned. The spleen is usually darker in color and the surface is 
quite rough and nodular, depending upon the number and size of the 
tubercles. Unlike the spleen of a tuberculous cow, these nodules do 
not often occur on the outside membrane. They vary from the size 
of a half pea to as large as a hickory nut. The external pale or 
light-red nodules are raised above the surface of the organ and fre- 
quently show fibrous tissue bands radiating from the center. 

Occasionally lesions similar to those found in other glands are 
noted in the mediastinal and sublumbar glands. In occasional cases 
the membranes lining the body cavities may show an eruption of 
tuberculous nodules. The generative organs are rarely affected. The 
bones are sometimes attacked. Tuberculosis of the muscles has been 
noted, but not so frequently as of the bones and joints. These lesions 
are usually rather limited to one region. The extreme rarity of 
lesions in the kidney is shown by the finding of but 3 cases in the 
120,000 tuberculous carcasses. 


Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but these 
likewise are rare, and when found usually accompany numerous 
lesions elsewhere in the body. 


PREVENTIVE MEASURES. 
REMOVAL OF AFFECTED ANIMALS. 


The first step to be taken in preventing the further spread of tu- 
berculosis is to remove all affected animals, whether hogs or cattle, 
from the premises, as these will only serve as sources of infection so 
long as they are allowed to mingle with healthy animals. In dealing 
with affected herds of cattle it has been found best in most cases to 
apply the tuberculin test to the entire herd as a means of selecting 
the tuberculous animals, but with a drove of hogs in which tubercu- 
losis has spread there can be no doubt that the best and surest method 
of procedure will in nearly every case be found in the slaughter of 
the entire drove as soon as the animals can be put in a marketable con- 
dition. They should be slaughtered at an abattoir under Federal in 
spection, so that proper disposal may be made of affected carcasses. A 
farm may be stocked rapidly with healthy swine after the total slaugh- 
ter of a tuberculous lot. The early age at which the sow may be bred, 
her capacity for breeding twice a year, and the plural number of her 
offspring are forceful arguments for the total destruction of every 
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diseased drove of hogs and the breeding up in clean, healthy quarters 
of a sound, healthy drove in its stead. 

As tuberculosis seldom attacks the hogs of a farm except through 
tuberculous cattle, the tuberculin test should be applied to all of the 
cattle on the place, and all tuberculous animals among them should 
be isolated or destroyed at the time of disposing of the hogs. 

In case the disease has only recently been introduced among the 
hogs it would be advisable to apply the tuberculin test to them go 
that the affection may be detected in the early stages. By slaughter- 
ing only the reacting hogs and saving the healthy ones the hog raiser 
may clean up his herd with as little loss as possible. 


DISINFECTION. 


With the hogs all removed from the place and no tuberculous cat- 
tle remaining, attention should next be given to disinfecting the 
premises, so that no center of infection may be left to contaminate 
future purchases of livestock. The disinfection of pens and stables 
may be accomplished by thoroughly cleaning them, scrubbing the 
floors with hot water, brushing down all loose dust from the walls, 
and tearing out all woodwork which has become partly decayed. The 
interior of the pens or stables should then be carefully covered with 
a coating of limewash containing 4 or 5 ounces of compound solu- 
tion of cresol (U.S. P.) to each gallon of the limewash.' The yards 
should be carefully cleaned at the same time, especial attention being 
given to the removal of all rubbish and litter from the dark, shady 
corners. Lime, or a 3 per cent solution of carbolic acid, may then be 
sprinkled upon these dark portions of the yards. In all of the open 
portions of the yard the action of the direct rays of the sun will very 
quickly destroy the life of the scattered tuberculosis germs. 

The premises now being cleaned, healthy foundation stock may 
be procured, and if proper attention is given to keeping the cattle 
of the farm free from tuberculosis and to supplying the hogs with 
suitable food, the owner may feel every reasonable assurance that he 
has seen the last of tuberculosis among his swine. The trouble, time, 
and expense required will be more than repaid by the advantage 
gained. 

Tuberculosis can not develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 
stables have been thoroughly freed from the disease néed fear no 
reappearance of the disease, except when introduced from some 
outside point of infection. 


1 More detailed information is given in Farmers’ Bulletin 926, “Some Common Dis 
infectants,’ and Farmers’ Bulletin 954, “ The Disinfection of Stables,” issued by the 
United States Department of Agriculture. 
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PASTEURIZATION CF ALL MILK PRODUCTS USED FOR FEED. 


The heating of all milk when received at public creameries to 145° 
F. for 30 minutes or to 176° F. for a moment will be found most 
effective in preventing the spread of tuberculosis to the animals con- 
suming the by-products of such creameries. Denmark was one of 
the pioneers in this movement, having in 1898 passed a law requir- 
ing all skimmed milk and all buttermilk to be warmed to 185° F. 
before it could be distributed from any creamery to its patrons for 
feeding purposes. It was found, however, that this degree of heat 
was harmful to the product, and in 1904 the required temperature 
was reduced to 176° F., experiments having proved that no tuber- 
culosis germs could withstand this amount of heat. In practically 
all of the Danish creameries from this latter date the whole milk 
has been heated to the required point, thus assuring butter that is 
free from tuberculosis germs, as well as by-products that are safe 
for use in feeding hogs or calves. The result of these regulations 
has been most satisfactory. The spread of tuberculosis to farms 
previously free, through the skimmed milk or the buttermilk from 
creameries, has been very markedly checked and suppression of the 
disease in hogs has been plainly noticeable. 

Treating of creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement 
that cooking the by-products of creameries and cheese factories 
results in the disappearance of tuberculosis of an intestinal origin 
among the hogs fed with them, and the hog owners no longer fear 
losses from this disease. 

Borgeaud has cited an instance in which a serious outbreak of 
tuberculosis among hogs in Switzerland was overcome by boiling 


‘all of the separated milk before feeding it to the subsequent litters 


of young pigs. 
LOCATING AND REMOVING CENTERS OF INFECTION. 


The Bureau of Animal Industry is endeavoring to locate infected 
farms, or at least. infected localities, and to ascertain the direct 
vause of the spread of the disease in these districts. Owing to the 
number of hands through which hogs go before reaching the abat- 
toirs this is not easy, but it can be and is being accomplished. A1- 
ready, through cooperation with the State authorities, a large num- 
ber of infected farms have been definitely located. The conditions 
on these farms have been investigated, the source of the disease 
determined, and methods for its suppression recommended. Both 
the bureau and State officials have been working with these ends 
in view. When hogs have been found to be tuberculous when 
slaughtered under the Federal meat inspection and the farm from 
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which they came has been located, the State veterinarian is notified, 
In most States this officer is empowered by law to quarantine any 
farm when he suspects the presence of a contagious disease thereon, 
He then applies the tuberculin test to the cattle on the farm and 
otherwise looks for the source of infection. This frequently results 
in finding the cattle tuberculous. 

This cooperation with the State is of great value, and the results 
would be greater if State legislation were enacted compelling the 
tagging of all hogs going to slaughter, so that these animals if found 
tuberculous could be immediately traced to their point of origin 
and the source of infection removed. 


SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN. 


While pamphlets, popular articles, and public notices would be 
extremely useful in eradicating tuberculosis in swine, it would prob- 
ably be more satisfactory to explain to the hog raiser, by word of 
mouth, the methods to be followed. The veterinarian is the best 
equipped man available for the work. The State might also assist 
by employing veterinarians to give public lectures in towns and 
townships, as is being done at present in Sweden. There is now 


absolute knowledge that the vast majority of cases of hog tuber- 
culosis are produced by— 

1. Raw milk and slime from creameries. 

2. Hand-separated milk from tuberculous cattle. 

3. Feeding behind tuberculous cattle. 

4. Feeding tuberculous carcasses of various animals, including 
fowls. 

5. Feeding slaughterhouse offal. 

6. Feeding uncooked garbage. 

It therefore behooves veterinarians to educate their clients as to 
the proper method of preventing this disease, as they would recom- 
mend a proper feeding ration or proper construction of a stable. 
Hog raisers should (1) scald all raw products returned from the 
creameries; (2) have their cattle tested with tuberculin if a hand 
separator is used on the farm, or, in the absence of such a test, 
scald the skimmed milk; (3) let the hogs feed behind healthy cattle 
only, or those which have passed the tuberculin test; (4) feed car- 
casses of animals that have died from any cause, or offal from the 
slaughterhouse, only after the meat or offal has been. thoroughly 
cooked. 

Sooner or later the packer and slaughterer are going to buy hogs 
subject to the post-mortem inspection, as they are at present doing 
in some of the large packing centers with certain classes of female 
cattle; and the hog raiser who continues to fatten his hogs with tuber- 
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culous materia] should be made to sustain the losses arising from 
his lack of knowledge, skepticism, or indifference. The innocent pur- 
chaser, who can not be familiar with the methods of feeding on 
the farms of the different breeders, should not be expected to bear 
such losses, nor should the intelligent hog raiser who produces 
healthy hogs by carrying out minutely the known and proved meth- 
ods of prevention be obliged to bear a portion of the burden caused 
by the careless hog raiser, as is the case at present. To-day the 
hog buyer must make his purchases with the absolute knowledge 
that a certain proportion of his purchase will be condemned for 
tuberculosis, and as the post-mortem examination is the only key 
to the extent of the disease, the careful breeder must suffer equally 
with the careless one. This is not equitable. When the packer buys 
subject to the post-mortem results the intelligent hog raiser will get 
more for his healthy hogs than he does now, and the careless breeder 
will get less for his tuberculous hogs, which is as it should be. 

Extermination of hog tuberculosis is practicable, relatively easy, 
and should be attained without delay before the disease has gained 
too much headway. 
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UBERCULOUS CATTLE AND FOWLS are the main 
sources of tuberculosis in hogs. The disease is most 
commonly conveyed by feeding hogs on unpasteurized 
skimmed milk and by allowing them to follow tuberculous 
cattle in the feed lot and feed on the undigested grain in 
the droppings. It is very significant that tuberculosis is 
most common among hogs in sections where the disease is 
also very prevalent among cattle and poultry and where the 
feeding practices mentioned above are commonly followed. 
Hogs also contract tuberculosis from feeding on tuberculous 
carcasses of various animals, including fowls, and on un- 
cooked garbage and slaughterhouse offal. 


Prevention lies in the pasteurization of milk fed to hogs, 
especially that from creameries, and in allowing hogs to 
feed behind adult cattle only when the cattle have passed 
the tuberculin test; also in thoroughly cooking all offal or 
carcasses before they are fed to hogs. Disposing of 
tuberculous poultry flocks is also an important preventive 
measure. 


Young steers or young beef animals as a rule do not spread 
tuberculosis among hogs. Therefore no change need be 
made in the very profitable practice of allowing hogs to fol- 
low feeders and stockers, unless these cattle are not healthy. 


When tuberculosis already exists in a drove of hogs all the 
affected animals on the farm, whether hogs or cattle, should 
be removed from the premises. The hogs should be sent to 
market for slaughter at an abattoir under Federal inspec- 
tion. The tuberculin test should be applied to all cattle on 
the place, and those reacting should be properly disposed of. 
The pens and stables should be thoroughly cleaned and 
disinfected before restocking. Infected poultry flocks 
should be promptly disposed of according to methods ap- 
proved by State or Federal authorities and obtainable on 
request. 


Washington, D. C. Issued May, 1917; revised 1927 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE 


UBERCULOSIS in the human family has been lessening mate- 
rially during the last 20 years, but reports from the various 
meat-packing centers of the country fail to show the same encourag- 
ing condition regarding tuberculosis in hogs. Reports from several 
localities during recent years show a decrease in the number of 
tuberculous swine sent to market, but the country at large shows 
an increase rather than a decrease in the number affected until the 
fiscal years 1925 and 1926, when a decreased percentage of swine 
“retained ” for tuberculosis in the Federal meat inspection was noted. 
The swine industry of the United States has recently received 
great encouragement and stimulation from continued high prices 
paid for hogs. The average farm valuation of the hogs of the 
country for the decade 1900-1909 was $6.46, or $1.28 higher than 
during any preceding decade, while the valuation since 1909 has 
been unprecedentedly high, during and since the World War. The 
small amount of money required to begin hog raising and the quick 
returns on the capital invested make this industry attractive to 
the small farmer. The hog will make a pound of gain on less 
feed than most livestock, and will profitably utilize waste food 
products. An added financial stimulus to the raising of hogs free 
from tuberculosis is the 10-cent premium per hundredweight offered 
by some packers for hogs bred and raised in areas declared to be 
free of disease, under the uniform plan of tuberculosis eradication. 
Tuberculosis of hogs is closely associated with the same malady 
in cattle. The reason is apparent when one considers the close 
relations of these two species of domestic animals on nearly every 
farm. Tuberculous cattle are the principal source of tuberculosis 
in hogs, the disease being transmitted readily by feeding hogs on 
unpasteurized dairy products and by allowing them to follow such. 
cattle in the feed lot and feed on the undigested grain in the 
droppings. Because of the early age at which hogs are slaughtered, 
they do not propagate the disease among their own kind to any 
gern extent. 
he prevalence of tuberculosis among swine can be judged 
only from abattoir statistics. Records of the Bureau of Animal 
Industry show that some sections of the country contribute a 
far greater proportion of diseased animals than others. Hogs 
from Arkansas, Oklahoma, and Texas are remarkably free from 
this disease. They are not confined in feed lots as in the sections 
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where the disease is mostly found, but are allowed to roam over large 
areas of pasture and to shift for themselves, and when they are found 
affected the majority show very slight lesions. Furthermore, no 
prolonged feeding is practiced in narrow bounds, as in the Corn Belt, 
and there are relatively few dairies or tuberculous cattle in these 
sections. The hogs are carried from birth to maturity on some form 
of pasture, as alfalfa, oats, corn, cowpeas, sorghum, rape, and pea- 
nuts, all the year round. There can be no doubt that swine fed 
entirely on vegetable feed, such as corn and roughage, are propor- 
tionately less affected than those fed on uncooked dairy products or 
behind diseased cattle. 

A great many hogs in Texas are raised on alfalfa supplemented 
with corn, and the result is-clearly shown in the bureau statistics, 
which indicate that during the fiscal year 1925 8.2 per cent of the 
401,995 hogs slaughtered at Fort Worth showed tuberculosis lesions, 
In striking contrast to this may be given the percentages for the 
same period in a group of packing houses whose supply of hogs comes 
from thickly settled dairy regions of the Middle West. In this group 
of abattoirs 4,000,906 hogs were slaughtered during 1925, and of this 
number 704,758, or 17.6 per cent, were found to be affected with 
tuberculosis. There are a large number of cooperative creameries in 
the territory from which these animals were obtained, and the raw 
skimmed milk is taken home by the patrons for their hogs. Samples 
of separator slime from certain of these creameries were injected 
into test animals, some of which contracted tuberculosis as a result. 

From bitter experience the hog buyers for packing houses are 
gradually becoming familiar with these conditions and are avoiding 
certain regions known to be badly infected. Some packers are tak- 
ing self-protective measures so as to have the feeder of diseased hogs 
bear the burden, and many of the smaller establishments in the Cen- 
tral West are buying hogs subject to post-mortem inspection. 

It is very probable that many of the farmers who have sold tuber- 
culous hogs have done so without suspecting that they were unsound, 
for few of these diseased hogs ever show the presence of tuberculosis 
by outward symptoms. In fact, the hogs that disclose the affection 
after slaughter are frequently the finest-appearing animals in the 
drove. If indications of tuberculosis are present before slaughter, 
they usually consist of marks of general unthriftiness, such as are 
also present in many other diseases, and therefore do not afford any 
very definite indication of the presence of tuberculosis. It is there- 
fore important that hog raisers should know the facts about hog 
tuberculosis and how it may be prevented. The suppression of this 
disease would save the country many millions of dollars annually. 


METHODS OF INFECTION 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this mode of infection 
tuberculosis of cattle is very intimately concerned. In those in- 
stances in which a marked increase in the number of tuberculous 
hogs from a certain locality has been noticed and investigated it has 
too frequently been found that the hogs in question had been. fed 
on unpasteurized skimmed milk or that the carcass of some animal 
that had succumbed to tuberculosis had been thrown to them for 
final disposal. The certainty with which either of these two con- 
ditions leads to the infection of the hogs has not heretofore been 
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Tuberculosis of Hogs 


fully appreciated. Another source of infection for swine exists 
in the practice of allowing them to run behind tuberculous cattle 
and feed on the undigested grain in the droppings. The tuberculosis 
germs discharged with the feces by such cattle may readily infect 
the hogs. 

The question of the infection of hogs from tuberculous poultry 
has been given more attention in recent years, and it has been 
demonstrated that in certain sections of the country infected fowls 
are an important factor in swine tuberculosis. Infection of a litter 
of pigs by a tuberculous sow presents another source of danger. 
There are a number of other methods of infection which will be 
mentioned later, but they should be considered of minor importance 
and must not detract attention from the leading factors in the pro- 
duction of the vast majority of cases of hog tuberculosis, which 
are unquestionably the milk and feces of tuberculous cattle and 
infected poultry. When once these conditions are controlled tuber- 
culosis of swine will forthwith be greatly reduced. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS 


Numerous experiments conducted by many scientists in various 
countries are in accord relative to the ease with which hogs may 
contract tuberculosis from being fed on milk of tuberculous cows. 
When hogs were fed on tuberculous milk for only 3 days the post- 
mortem examination held 107 days later showed that 83.3 per cent 
of the animals had become tuberculous. When hogs received tuber- 
culous milk for 30 days and were allowed to live 50 days longer, 100 
per cent of the animals had developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 
farm has been proved by tracing certain shipments of tuberculous 
herds to the farms where they were raised and fattened. In one in- 
stance a shipment of 74 hogs showed tuberculosis in 61, and investi- 
gation brought out the fact that the swine had been fed on the 
skimmed milk of a creamery in a near-by town. The separator 
slime from two of the creameries in this town was obtained for 
experimental purposes, and the inoculation test showed that one of 
the samples produced tuberculosis in all the guinea pigs’ inoculated. 

Centrifugal separators have come into general use. In the process 
of separating the cream from the milk the rapid revolutions of the 
shaft and disks of the machine deposit at the base of the shaft dirt, 
hair, manure, and other impurities, and, mingled with this mass, 
great numbers of bacteria, including at times the germs of 
tuberculosis. 

The charge has been repeatedly made that the germs of tuber- 
culosis are scattered by means of the common practice of distributing 
the separated milk or other by-products among the farmers who 
constitute the patrons of the creamery. To test this point careful 
search has been made of samples of the separator sediment from a 
number of creameries in widely removed dairy regions to see whether 
they really harbored virulent tuberculosis germs. When first 
received at the laboratory the material is examined microscopically. 
Following the examination all samples, whether showing the pres- 
ence of suspicious bacteria or not, are injected into guinea pigs, 
where the presence of living tuberculosis germs is soon determined 
by the development of tuberculous lesions. As a result of such an 
examination of the products from 15 creameries it has been definitely 
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shown that 5, or 334 per cent, of the samples examined contained 
virulent germs of tuberculosis. 

No doubt there are many creameries to which no infected milk 
is delivered and from which the separated milk when divided among 
the creamery patrons is a safe and valuable article of food for calves 
and pigs. But there are, unfortunately, others, as indicated above, 
which receive milk daily from one or more cows so affected with 
tuberculosis that they give off the germs of that disease; these germs 
find their way in large numbers into the cans of separated milk 
which are returned to the farmers from the creameries. In that 
way a single cow with a tuberculous udder may spread the disease 
to numbers of hogs, and in a large section of country may also infect 
many farms that have never been contaminated with this destruc- 
tive disease. This particular means of spreading tuberculosis could 
be absolutely prevented by cooking the milk, yet in most cases this 
simple precaution is not taken. 

In one State a lot of hogs which contained 36 per cent of tuber- 
culous animals was traced to the farms of the raiser, and the State 
authorities were notified. They made a tuberculin test of the cattle 
that produced the milk, with the result that about 22 per cent of them 
reacted. This infected milk had been separated on the farm with a 
hand separator and the skimmed milk fed to the hogs. It will thus 
be seen that creameries alone are not at fault, but that the skimmed 
milk from the hand separator, if it comes from a tuberculous herd, 
is equally dangerous. The buttermilk produced at the creamery 
from the infected separated cream is likewise capable of carrying 
tuberculosis germs and infecting the animals which consume it. 

The one great advantage from a hygienic standpoint which the 
milk from a hand separator has over the milk from a public cream- 
yd is that in the former case the milk from an infected herd is usu- 
ally fed to only one lot of hogs. On the other hand, the skimmed 
milk from the creamery is generally all mixed together in a vat and 
each farmer takes back with him his proportionate share of skimmed 
milk, which may have been produced by several herds of other 

eople’s cattle. Hence the skimmed milk of but one tuberculous herd 
is liable, as a result of this practice, to contaminate the entire con- 
tents of the vat into which it is placed. For that reason it behooves 
hog raisers to see that their skimmed milk has been properly heated 
before they feed it. Legislation making such heating by creameries 
compulsory affords a simple and easy way of greatly reducing hog 
tuberculosis. 

INFECTION BY FECES OF CATTLE 

A very important source of infection of hogs with tuberculosis, 
one which closely rivals tuberculous by-products from public cream- 
eries, is to be found in the feces of tuberculous cattle. It is a very 
common practice to allow hogs to accompany cattle about the feed 
lot, and while doing so they thoroughly work the feces over and 
feed on whatever portions of food have passed undigested through 
the digestive tracts of the cattle. (See illustration on title page.) 
In herds that are healthy this manner of feeding may be commended 
because of the economy, but if there are tuberculous individuals 
among the cattle the danger of passing the infection on to the hogs 
by means of the feces becomes very great. 

In a series of investigations by the bureau it was found that the 
feces of tuberculous cattle are often loaded with tuberculous germs. 
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Tuberculin-tested hogs were placed in isolated pens where a few 
shovelfuls of such feces were thrown daily while the hogs were fed 
on other feed which was free from tuberculosis. The result was 
the infection of 25 per cent of the first lot of hogs and 100 per cent 
of the second lot that were exposed. The tuberculous condition of 
the cattle was shown only by the tuberculin test, as they were appar- 
ently healthy, having no cough or any visible indications of disease. 

A striking instance of probable infection of hogs by cattle feces 
has been observed. Of 34 hogs which were marketed in one lot 
93 were found diseased, and on investigation it was ascertained 
that the owner had a herd of dairy cows, the stable manure from 
which was thrown into the hog yard. The hogs were given no milk, 
nor were they permitted to mingle with the cattle, but were pastured 
and fed on corn and what they could gather from the cow manure. 
In fact, the latter form of exposure was the only plausible explana- 
tion of infection, and this was later accepted when the tuberculin 
test of the herd revealed 19 of the 27 cows diseased. This test was 
confirmed when the cattle were slaughtered and found to be tuber- 
culous, some in an advanced stage. 


INFECTION THROUGH TUBERCULOUS POULTRY 


Prior to the inauguration of the systematic campaign for the 
eradication of tuberculosis from cattle and swine, the problem of 
avian tuberculosis had been given little study from the viewpoint 
of control. It had been recognized for many years that avian tuber- 
culosis was transmissible to swine but its rapid spread has been 
determined only in the last few years. In the course of area tuber- 


culosis-eradication work it was ascertained that in some communi- 
ties a large percentage of swine from areas which had been freed 
of bovine tuberculosis were reported at official abattoirs as retained 
because of tuberculous lesions. These lesions were of a mild character 
and not comparable to those caused by bovine infection, and it 
was particularly noticeable that the complete condemnation of car- 
casses was, in effect, reduced 100 per cent as compared with the num- 
bers condemned previous to the area work. This led to a more 
detailed study of the possibility of avian infection in swine. A 
survey was thereupon made which involved the inspection of about 
115,700 flocks of poultry in 40 States. The number of flocks found 
apparently free was slightly more than 109,010, leaving about 6,690 
infected. The estimated number of fowls eapeies was 8,108,860. 
These inspections were made in the course of the routine testing 
of cattle by regularly employed veterinary inspectors. This survey 
disclosed the fact that avian infection lies chiefly in the Middle 
West and Western States, as far as the Dakotas and Nebraska. A 
more detailed inspection in this group of States, which includes 
practically all the Corn Belt, showed an extensive infection in 
poultry. One county in which an intensive study of the avian prob- 
lem was conducted, and from which more than 35,000 hogs were 
aes after the county was declared to be a tuberculosis-free area, 
indicated that the principal source of infection in swine was of the 
avian type. Where this condition is recognized or suspected, and 
the poultry are in association with the swine, owners of such swine 
should take the necessary steps to obtain prompt and efficient vet- 
erinary advice as to the control and eradication of the disease from 
the poultry and the lessening of the infection in hogs. 
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INFECTION THROUGH FEEDING ON TUBERCULOUS CARCASSES OR SLAUGHTER. 
HOUSE OFFAL 


It is an all-too-prevalent custom in some sections for hog raisers to 
buy up all carcasses of animals that have died from various unknown 
causes and feed them uncooked to their hogs. This is a fertile source 
of infection with parasites and with any infectious disease that may 
have caused the death of the animals. Several instances of tuber- 
culous hogs being traced to such exposure have been found. 

An equally dangerous source of infection is likewise observed in 
the methods which prevail at some of the small country slaughter- 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera, and other inedible parts by feeding them uncooked 
to hogs, a herd of which is usually kept on the premises. This cus- 
tom is dangerous and is another method of spreading various infee- 
tious and parasitic diseases, and particularly a disease like tubereu- 
losis. The feeding of offal, etc., to hogs on the premises of abattoirs 
having Government inspection is not permitted. As the slaughter- 
houses where hogs are fed in this manner have no Government in- 
spection, this department has no records as to the number that be- 
come infected. Sich hogs are killed by the butcher on the premises 
where they are fed, and are marketed as healthy meat. 


TANKAGE DOES NOT PRODUCE TUBERCULOSIS 


It has been asserted that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con- 
demned at the abattoirs. The writers sent out inquiries to State 
experiment stations where tankage had been fed experimentally to 
hogs to see whether any case of tuberculosis had developed. Ex- 
periments were also carried on by this bureau along the same line. 
In no case could tuberculosis be shown to have arisen from the con- 
sumption of tankage, and it must therefore be freed from all blame 
in the spread of the disease, and may be regarded .as a safe and 
valuable article of food for use in raising and fattening swine. 

Tankage, meat meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 
attention from farmers because of the prevailing high prices of 
other foodstuffs. Tankage, or digester tankage, as it is commonly 
called, is rich in protein and has proved to be a satisfactory substi- 
tute for skim milk as an adjunct to corn. It is made from the 
trimmings, inedible viscera, and other parts of the carcass, all of 
which are placed in the tanks and thoroughly cooked under pressure, 
so that the resulting product comes out sterile. The grease is re- 
moved from the surface, and the residue is dried out at a high 
temperature, then ground, screened, and placed in 100-pound bags. 
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INFECTION FROM FEEDING UNCOOKED GARBAGE? 


The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. Although there are no broad 
statistics obtainable concerning the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed on 
such material contract diseases far more frequently than when 
swine are fed on cooked garbage or other ordinary feeds, The 


1The cooking of garbage sometimes has certain disadvantages from the feeding stand- 
point, as pointed out in Farmers’ Bulletin 1133, Feeding Garbage to Hogs. 
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most frequent sources of infection in garbage are tuberculous dairy 
products, sputum from tuberculous people, and the offal of tuber- 
culous poultry. 

At an establishment near Jersey City about 2,000 hogs are raised 
each season entirely on garbage from hotels of New York City. 
They are fed on cooked garbage exclusively, with the exception of a 
partial diet of dry or stale bread for a certain period before slaugh- 
ter. In addition to the hogs thus raised and fed on the premises the 
firm slaughters a comparatively large number of hogs purchased from 
outside sources, either in odd lots from neighboring farmers or in 
car lots from shipping centers. These hogs do not come in contact 
with the hogs fed on the premises. When examined after slaughter 
they are found to be affected with tuberculosis in about the same 
proportion as is shown by the average of hogs inspected elsewhere. 
On the other hand, among the hogs raised exclusively on sterilized 
garbage no indication of tuberculosis has been found when they 
were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
and its members state that after feeding the cooked garbage for some 
time they noticed a remarkable freedom from disease in the animals 
thus fed as compared with animals obtained from outside sources. 
Originally their main object in cooking the garbage was the recovery 
of the valuable grease obtained. 


INFECTION BY TUBERCULOUS ATTENDANTS, BROOD SOWS, ETC. 


The fact has been well established that hogs may contract tuber- 


culosis by eating the sputum of consumptives. Proper precautions 
in selecting caretakers for farm animals will prevent the occasional 
infections from this source. 

Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection is 
rather infrequent compared with the number of cases that can be 
traced to tuberculous cattle or poultry. 


SYMPTOMS OF TUBERCULOSIS IN HOGS 


If the disease has progressed to an advanced stage, various 
symptoms may appear. Intestinal tuberculosis is frequently accom- 
panied by general disturbance of the digestive functions, and con- 
stipation or diarrhea may be shown. Advanced tuberculosis of the 
lungs is shown by a persistent, dry, harsh cough, and by rapid breath- 
ing, especially on exercise. This cough is similar to that caused by 
lungworms and car not be distinguished from it. 

Interference with both respiratory and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
tions are shown by progressive emaciation and weakness. Localized 
centers of the disease in bones or joints may produce Jameness and 
other visible indications, but they are comparatively very rare. 

In most cases no intimation of the presence of the disease is given 
until the animal is slaughtered, and the discovery of a number of 
tuberculous hogs in a drove of apparently prime, well-finished ani- 
mals is often the cause of great surprise and disappointment to their 
owner. In such cases the lesions may be sufficient to prove the 
disease to be far advanced and the germs to be so widely distributed as 
to render the meat unfit for food. 
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THE TUBERCULIN TEST 


In those cases in which the disease is not characterized by promi- 
nent symptoms, and yet the animals are suspected of having the 
disease, the tuberculin test is recommended. This makes it possible to 
slaughter the reacting animals in the early stages of the disease and 
thus get rid of the infection. This test is especially important in 
holding over brood sows, as experiments have indicated that the 
milk of these sows may infect the young pigs. 

The intradermic method of applying the tuberculin test has been 
tried on hogs and has given excellent results. If the animal is not 
affected, no change in the appearance of the ear will result, but a 
positive reaction will at the end of 48 hours cause a swelling near the 
seat of injection, as shown in Figure 1. This enlargement may 
remain visible for 10 or 12 days after the injection in case the animal 


Fig. 1.—Tuberculin test for hogs, intradermic method, showing enlargement at seat of 
inoculation, due to positive reaction, (After Moussu) 


is affected with tuberculosis. I[f it is suspected that infection with 
tuberculosis may be present in the swine, the tuberculin test should be 
applied by a qualified veterinarian. 


LESIONS 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions frequently found 
in hog raising, namely, the forced feeding for fattening and the 
small feeding pens in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realized that in the short 
space of 8 to 10 months its development. is frequently 250 to 300 
pounds—a proportionate increase of weight unknown to any other 
species of domestic animals—the great changes which must neces 
sarily occur can be appreciated. Such rapid development is very 
liable to take place at the expense of the disease-resisting powers of 
the animal. 

When tuberculosis results the lesions usually observed are distine 
and of a chronic type, as manifested by limelike deposits and fibrous 
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walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 








Fic, 2.—Tuberculosis of hog, involving the lungs, liver, spleen, and intestines 


may quickly follow the initial attack. And whether the disease 
assumes an acute, subacute, or chronic type, tuberculous growths may 
soon be found attacking lymph glands in widely separated parts of 
the body, 
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As a general rule, the lymph glands become enlarged and a cheese. 
like change occurs at several points where the tubercles had started, 
‘ausing numerous small, yellowish areas often surrounded by a red- 


Fic. 3.—Tuberculous hog carcass, showing tuberculous nodules on the ribs 


dened, inflamed zone. These areas are composed of broken-down 
gland substance, and are sometimes intermingled with pus; at other 
times they are of a cheesy consistency, and more frequently gritty 
through the deposit of limelike partiehes 
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As the disease is produced essentially by feeding, the glands and 
jissues associated with the digestive tract are the most frequent seats 
af infection. Indeed, the throat glands (in almost all cases the sub- 
maxillary gland) are nearly always affected, as at the post-mortem 

minations held by bureau inspectors during a consecutive period 

120,000 tuberculous hog carcasses, 93.3 per cent were found to con- 
fain lesions in these glands. Next in importance are the bronchial 
glands, of which 27.2 per cent were diseased, while the chain of liver 

ds was involved in 21.6 per cent of the cases. In all these cases 
lesions may involve the entire lymph structure, or only the cen- 
or several irregular points, and may be either cheeselike, lime- 
like, or both. The intestinal lymph glands showed lesions in 18.1 
er cent of the carcasses examined. 
* The liver was affected in 9.2 per cent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
irface but also within the organ, or the larger, irregular nodules, 
marying from a hempseed to a hickory nut in size. They are at 
mes quite fibrous in consistency and may contain a cheesy center, or 
imelike deposits may occur as the disease advances and the lesions 
gcome more considerable. The lungs are the next tissue to be most 
frequently affected, as is represented by 7 per cent of the carcasses 
above recorded. There may be tuberculous pneumonia involving 
rge areas of the lungs, causing collapse of the borders. There may 
ie irregular-sized grayish or yellowish areas, as is so often seen in 
attle ; but not infrequently large numbers of shotlike areas, showing 
gvidence of general disease, are observed. 
*The spleen showed lesions in 3.8 per cent of the carcasses men- 
foned above. The spleen is usually darker in color and the surface 
g@ rough and nodular, depending on the number and size of the 
ibercles. Unlike the spleen of a tuberculous cow, these nodules do 
lot often occur on the outside membrane. They vary from the size 
ff a half pea to as large as a hickory nut. The external pale or 
ight-red nodules are raised above the surface of the organ and 
frequently show fibrous tissue bands radiating from the center. 
* Occasionally lesions similar to those found in other glands are 
ted in the mediastinal and sublumbar glands. In occasional cases 
membranes lining the body cavities may show an eruption of 
aiberculous nodules. The generative organs are rarely affected. The 
bones are sometimes attacked. Tuberculosis of the muscles has been 
Noted, but not so frequently as of the bones and joints. These lesions 
are usually rather limited to one region. The extreme rarity of 
ions in the kidney is shown by the finding of but 3 cases in the 
20,000 tuberculous carcasses. 
Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but likewise 
are rare, and when found usually accompany numerous lesions else- 
Where in the body. 
% PREVENTIVE MEASURES 
REMOVAL OF AFFECTED ANIMALS : 


The first step to be taken in preventing the further spread of 
tuberculosis is to remove all affected animals, whether hogs, cattle, 
or fowls, from the premises, as they will only serve as sources of 
infection so long as they are allowed to mingle with healthy animals. 
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In dealing with affected herds of cattle it has been found best in 
most cases to apply the tuberculin test to the entire herd as a means 
of selecting the tuberculous animals, but in the case of a drove of 
hogs in which tuberculosis has spread there can be no doubt that 
the best and surest method of procedure, in nearly every case, is to 
slaughter the entire drove as soon as the animals can be put ina 
marketable condition. They should be slaughtered at an abattoir 
under Federal inspection, so that proper disposal of affected car. 
easses may be made. A farm may be stocked rapidly with healthy 
swine after the total slaughter of a tuberculous lot. The early agevat 
which the sow may be bred, her capacity for breeding twice a year, 
and the plural number of her offspring are forceful arguments ‘for 
the total destruction of every diseased drove of hogs and the breedin 
up in clean, healthy quarters of a sound, healthy drove in its stead, 

As tuberculosis seldom attacks the hogs of a farm except. through 
tuberculous cattle or fowls, the tuberculin test should be applied toall 
the cattle on the place, and all tuberculous animals among them should 
be isolated or destroyed at the time of disposing of the hogs. The 
fowls, if diseased, should be disposed of by burning or deep burial. 

In case the disease has only recently been introduced among the 
hogs it is advisable to apply the tuberculin test to them so that 
the affection may be detected in the early stages. By slaughtering 
only the reacting hogs and saving the healthy ones the hog raiser 
may clean up his herd with as little loss as possible. 


DISINFECTION 


With all the hogs removed from the place and no tuberculous 
cattle or poultry remaining, attention should next be given to disin- 
fecting the premises, so that no center of infection may be left to con- 
taminate future purchases of livestock. The disinfection of pens, 
stables, and poultry houses may be accomplished by thoroughly clean- 
ing them, scrubbing the floors with hot water, brushing down all 
loose dust from the walls, and tearing out all decayed or partly de- 
cayed woodwork. The interior of the pens or stables should then be 
carefully covered with a coating of limewash containing 4 or 5 ounces 
of compound solution of cresol (U.S. P.) to each gallon of the lime- 
wash.” The yards should be carefully cleaned at the same time, espe- 
cial attention being given to the removal of all rubbish and litter 
from the dark, shady corners. Lime, or a 3 per cent solution of 
carbolic acid, may then be sprinkled on these dark portions of the 
yards. In all the open portions of the yard the action of the direct 
rays of the sun very quickly destroys the life of the scattered tuber- 
culosis germs. 

The premises now being cleaned, healthy foundation stock may be 
procured, and if proper attention is given to keeping the cattle and 
poultry free from tuberculosis and to supplying the hogs with suit- 
able food, the owner may feel every reasonable assurance that he has 
seen the last of tuberculosis among his swine. The trouble, time,and 
expense required will be more than repaid by the advantage gained. 

Tuberculosis can not develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 


2 More detailed information is given in Farmers’ Bulletin 926, “Some Common Disia- 
fectants,” and Farmers’ Bulletin 954, ‘The Disinfection of Stables,” issued by the United 
States Department of Agriculture. 
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stables have been thoreughly freed from the disease need fear no 
reappearance of the disease, except when introduced from some 
outside point of infection. 


PASTEURIZATION OF ALL MILK PRODUCTS USED FOR FEED 


The heating of all milk, when received at public creameries, to 145° 
F. for 30 minutes or to 176° F. for a moment will be found most 
effective in preventing the spread of tuberculosis to the animals con- 
suming the by-products of such creameries. Denmark was one of 
the pioneers in this movement, having in 1898 passed a law requir- 
ing all skimmed milk and all buttermilk to be warmed to 185° F. 
before it could be distributed from any creamery to its patrons for 
feeding purposes. It was found, however, that this degree of heat 
was harmful to the product, and in 1904 the required temperature 
was reduced to 176° F., experiments having proved that no tuber- 
culosis germs could withstand that degree of heat. In practically 
all the Danish creameries since the latter date the whole milk has 
been heated to the required point, thus assuring butter that is free 
from tuberculosis germs, as well as by-products that are safe for 
use in feeding hogs or calves. The result of these regulations has 
been most satisfactory. The spread of tuberculosis to farms previ- 
ously free, through the skimmed milk or the buttermilk from 
creameries, has been very markedly checked and suppression of the 
disease in hogs has been plainly noticeable. 

Treating creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement 
that cooking the by-products of creameries and cheese factories 


results in the disappearance of tuberculosis of an intestinal origin 
among the hogs fed with them, and the hog owners no longer fear 
losses from this disease. 

Borgeaud has cited an instance in which a serious outbreak of 
tuberculosis among hogs in Switzerland was overcome by boiling 
all the separated milk before feeding it to the subsequent litters. 


FINDING AND REMOVING CENTERS OF INFECTION 


The Bureau of Animal Industry is endeavoring to find infected 
farms, or at least infected localities, and to ascertain the direct 
cause of the spread of the disease in these districts. Owing to the 
number of hands through which hogs go before reaching the abat- 
toirs this is not easy, but it can be and is being accomplished. Al- 
ready, through cooperation with the State authorities, a large num- 
ber of infected farms have been definitely discovered. The condi- 
tions on these farms have been investigated, the source of the disease 
determined, and methods for its suppression recommended. Both 
the bureau and State officials have been working with these ends in 
view. When hogs slaughtered under the Federal meat inspection 
have been found to be tuberculous and the farm from which they 
came has been identified, the State veterinarian is notified. In most 
States this officer is empowered by law to quarantine any farm when 
he suspects the presence of a contagious disease thereon. He then 
applies the tuberculin test to the cattle on the farm and otherwise 
looks for the source of infection, which frequently results in finding 
that the cattle are tuberculous. 

This cooperation with the State is of great value, and the results 


Would be greater if State legislation were enacted to compel the 
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tagging or tattooing of all hogs going to slaughter, so that the ani. 
mals if tuberculous could be ‘immediately traced to their point of 
origin and the source of infection removed. 

SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN 


While pamphlets, popular articles, and public notices would be & 
extremely useful in eradicating tuberculosis in swine, it would prob. ” 
ably be more satisfactory to explain to the hog raiser, by word of 
mouth, the methods to be followed. The veterinarian is the best 
equipped man available for the work. The State might also assist 
by employing veterinarians to give public lectures in towns and 
townships, as is done at present in Sweden. There is now absolute 
knowledge that the vast majority of cases of hog tuberculosis are 
produced by— 

1. Raw milk and slime from creameries. 

2. Hand-separated milk from tuberculous cattle. 

3. Feeding behind tuberculous cattle. 

4. Feeding tuberculous carcasses of various animals, including 
fowls or feed contaminated by tuberculous fowls. 

5. Feeding slaughterhouse offal. 

6. Feeding uncooked garbage. 

It therefore behooves veterinarians to educate their clients as to 
the proper method of preventing the disease, as they would recom- 
mend a proper feeding ration or proper construction of a stable. 
Hog raisers should (1) scald all raw products returned from the 
creameries; (2) have their cattle tested with tuberculin if a hand 
separator is used on the farm, or, in the absence of such a test, 
scald the skimmed milk; (3) let the hogs feed behind healthy cattle 
only, or those which have passed the tuberculin test; (4) feed car- 
casses of animals that have died from any cause, or ‘offal from the 
slaughterhouse, only after the meat or offal has been thoroughly 
cooked; (5) keep healthy poultry only. 

Sooner or later the packer and slaughterer are going to buy hogs 
subject to the post-mortem inspection, as they are at present doing 
in some of the large packing centers with certain classes of cattle; 
and the hog raiser who continues to fatten his hogs with tuberculous 
material should be made to sustain the losses arising from his skep- 
ticism, indifference, or lack of knowledge. The innocent purch 
who can not be familiar with the methods of feeding on the far ol 
the different breeders, should not be expected to bear such losses, nor 
should the intelligent hog raiser who produces healthy hogs by con 
ing out minutely the known and proved methods of prevention 
obliged to bear a portion of the burden caused by the careless hog 
raiser, as is the case at oer To-day the hog buyer must make hig 
purchases with the absolute knowledge that a certain proportion of hig 
purchase will be condemned for tuberculosis, and as the post-mortel 
examination is the only key to the extent of the disease, the care 
breeder must suffer equally with the careless one. This is not 
table. When the packer buys subject to the post-mortem result§ 
the intelligent hog raiser will get more for his healthy hogs than 
he does now, and the careless breeder will get less for his tuber culous 
hogs, which is as it should be. iG 

Extermination of hog tuberculosis is practicable, relatively | 
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UBERCULOUS CATTLE AND FOWLS are the main 
sources of tuberculosis in hogs. The disease is most 
commonly conveyed by feeding hogs on unpasteurized 
skimmed milk and by allowing them to follow tuberculous 
cattle in the feed lot and feed on the undigested grain in 
the droppings. It is very significant that tuberculosis is 
most common among hogs in sections where the disease is 
also very prevalent among cattle and poultry and where the 
feeding practices mentioned above are commonly followed. 
Hogs also contract tuberculosis from feeding on tuberculous 
carcasses of various animals, including fowls, and on un- 
cooked garbage and slaughterhouse offal. 


Prevention lies in the pasteurization of milk fed to hogs, 
especially that from creameries, and in allowing hogs to 
feed behind adult cattle only when the cattle have passed 
the tuberculin test; also in thoroughly cooking all offal or 
carcasses before they are fed to hogs. Disposing of 


tuberculous poultry flocks is also an important preventive 
measure. 


Young steers or young beef animals as a rule do not spread 
tuberculosis among hogs. Therefore no change need be 
made in the very profitable practice of allowing hogs to fol- 
low feeders and stockers, unless these cattle are not healthy. 


When tuberculosis already exists in a drove of hogs all the 
affected animals on the farm, whether hogs or cattle, should 
be removed from the premises. The hogs should be sent to 
market for slaughter at an abattoir under Federal inspec- 
tion. The tuberculin test should be applied to all cattle on 
the place, and those reacting should be properly disposed of. 
The pens and stables should be thoroughly cleaned and 
disinfected before restocking. Infected poultry flocks 
should be promptly disposed of according to methods ap- 
proved by State or Federal authorities and obtainable on 
request. 


Issued May, 1917; revised February, 1930 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE 


7 UBERCULOSIS in the human family has been lessening mate- 


rially during the last 20 years, and reports from the various 
meat-packing centers of the country show the same encouraging 
condition regarding tuberculosis in hogs. Reports from several 
localities during recent years show a marked decrease in the number 
of tuberculous swine sent to market, and the country at large shows 
a decrease also. 
The small amount of money required to begin hog raising and the 
uick returns on the capital invested make this industry attractive to 
the small farmer. The hog will make a pound of gain on less 
feed than most livestock, and will profitably utilize waste food 
products. An added financial stimulus to the raising of hogs free 
from tuberculosis is the 10-cent premium per hundredweight offered 
by some packers for hogs bred and raised in areas declared to be 
free of disease, under the uniform plan of tuberculosis eradication. 
Tuberculosis of hogs is closely associated with the same malady 
in cattle. The reason is apparent when one considers the close 
relations of these two species of domestic animals on nearly every 
farm. Tuberculous cattle are the principal source of tuberculosis 
in hogs, the disease being transmitted readily by feeding hogs on 
unpasteurized dairy products and by allowing them to follow such 
cattle in the feed lot and feed on the undigested grain in the 
droppings. Because of the early age at which hogs are slaughtered, 
they do not propagate the disease among their own kind to any 
es extent. 
he prevalence of tuberculosis among swine can be judged 
_y from abattoir statistics. Records of the Bureau of Animal 
Industry show that some sections of the country contribute a 
far greater proportion of diseased animals than others. Hogs 
from Arkansas, Oklahoma, and Texas are remarkably free from 
this disease. They are not confined in feed lots as in the sections 
:  93662°—30 ; 1 
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where the disease is mostly found, but are allowed to roam over large 
areas of pasture and to shift for themselves, and when they are found 
affected the majority show very slight lesions. Furthermore, no 
prolonged feeding is practiced in narrow bounds, as in the Corn Belt, 
and there are relatively few dairies or tuberculous cattle in these 
sections. The hogs are carried from birth to maturity on some form 
of pasture, as alfalfa, oats, corn, cowpeas, sorghum, rape, and pea- 
nuts, all the year round. There can be no doubt that swine fed 
entirely on vegetable feed, such as corn and roughage, are propor- 
tionately less affected than those fed on uncooked dairy products or 
behind diseased cattle. 

A great many hogs in Texas are raised on alfalfa supplemented 
with corn, and the result is clearly shown in the bureau statistics, 
which indicate that during the fiscal year 1925 8.2 per cent of the 
401,995 hogs slaughtered at Fort Worth showed tuberculosis lesions, 
In striking contrast to this may be given the percentages for the 
same period in a group of packing houses whose supply of hogs comes 
from thickly settled dairy regions of the Middle West. In this group 
of abattoirs 4,000,906 hogs were slaughtered during 1925, and of this 
number 704,758, or 17.6 per cent, were found to be affected with 
tuberculosis. There are a large number of cooperative creameries in 
the territory from which these animals were obtained, and the raw 
skimmed milk is taken home by the patrons for their hogs. Samples 
of separator slime from certain of these creameries were injected 
into test animals, some of which contracted tuberculosis as a result, 

From bitter experience the hog buyers for packing houses are 
gradually becoming familiar with these conditions and are avoiding 
certain regions known to be badly infected. Some packers are tak- 
ing self-protective measures so as to have the feeder of diseased hogs 
bear the burden, and many of the smaller establishments in the Cen- 
tral West are buying hogs subject to post-mortem inspection. 

It is very probable that many of the farmers who have sold tuber- 
culous hogs have done so without suspecting that they were unsound, 
for few of these diseased hogs ever show the presence of tuberculosis 
by outward symptoms. In fact, the hogs that disclose the affection 
after slaughter are frequently the finest-appearing animals in the 
drove. If indications of tuberculosis are present before slaughter, 
they usually consist of marks of general unthriftiness, such as. are 
also present in many other diseases, and therefore do not afford any 
very definite indication of the presence of tuberculosis. It is there- 
fore important that hog raisers should know the facts about hog 
tuberculosis and how it may be prevented. The suppression of this 
disease would save the country many millions of dollars annually. 


METHODS OF INFECTION 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this mode of infection 
tuberculosis of cattle is very intimately concerned. In those in- 
stances in which a marked increase in the number of tuberculous 
hogs from a certain locality has been noticed and investigated it has 
too frequently been found that the hogs in question had been fed 
on unpasteurized skimmed milk or that the carcass of some animal 
that had succumbed to tuberculosis had been thrown to them for 
final disposal. The certainty with which either of these two con- 
ditions leads to the infection of the hogs has not heretofore been 
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fully appreciated. Another source of infection for swine exists 
in the practice of allowing them to run behind tuberculous cattle 
and feed on the undigested grain in the droppings. The tuberculosis 
pe discharged with the feces by such cattle may readily infect 

e hogs. . 

he aimation of the infection of hogs from tuberculous poultry 
has been given more attention in recent years, and it has been 
demonstrated that in certain sections of the country infected fowls 
are an important factor in swine tuberculosis. Infection of a litter 
of pigs by a tuberculous sow presents another source of danger. 
There are a number of other methods of infection which will be 
mentioned later, but they should be considered of minor importance 
and must not detract attention from the leading factors in the pro- 
duction of the vast majority of cases of hog tuberculosis, which 
are unquestionably the milk and feces of tuberculous cattle and 
infected poultry. When once these conditions are controlled tuber- 
culosis of swine will forthwith be greatly reduced. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS 


Numerous experiments conducted by many scientists in various 
countries are in accord relative to the ease with which hogs may 
contract tuberculosis from being fed on milk of tuberculous cows. 
When hogs were fed on tuberculous milk for only 3 days the post- 
mortem examination held 107 days later showed that 83.3 per cent 
of the animals had become tuberculous. When hogs received tuber- 
eulous milk for 30 days and were allowed to live 50 days longer, 100 
per cent of the animals had developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 
farm has been proved by tracing certain shipments of tuberculous 
herds toethe farms where they were raised and fattened. In one in- 
stance a shipment of 74 hogs showed tuberculosis in 61, and investi- 
gation brought out the fact that the swine had been fed on the 
skimmed milk of a creamery in a near-by town. The separator 
slime from two of the creameries in this town was obtained for 
experimental purposes, and the inoculation test showed that one of 
the samples produced tuberculosis in all the guinea pigs inoculated. 

Centrifugal separators have come into general use. In the process 
of separating the cream from the milk the rapid revolutions of the 
shaft and disks of the machine deposit at the base of the shaft dirt, 
hair, manure, and other impurities, and, mingled with this mass, 
great numbers of bacteria, including at times the germs of 
tuberculosis. 

The charge has been repeatedly made that the germs of tuber- 
culosis are scattered by means of the common practice of distributing 
the separated milk or other by-products among the farmers who 
constitute the patrons of the creamery. To test this point careful 
- search has been made of samples of the separator sediment from a 
number of creameries in widely removed dairy regions to see whether 
they really harbored virulent tuberculosis germs. When first 
received at the laboratory the material is examined microscopically. 
Following the examination all samples, whether showing the pres- 
ence of suspicious bacteria or not, are injected into guinea pigs, 
where the presence of living tuberculosis germs is soon determined 
_ by the development of tuberculous lesions. As a result of such an 

examination of the products from 15 creameries it has been definitely 
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shown that 5, or 334 per cent, of the samples examined contained 
virulent germs of tuberculosis. 

No doubt there are many creameries to which no infectea milk 
is delivered and from which the separated milk when divided among 
the creamery patrons is a safe and valuable article of food for calves 
and pigs. But there are, unfortunately, others, as indicated above, 
which receive milk daily from one or more cows so affected with 
tuberculosis that they give off the germs of that disease; these germs 
find their way in large numbers into the cans of separated milk 
which are returned to the farmers from the creameries. In that 
way a single cow with a tuberculous udder may spread the disease 
to numbers of hogs, and in a large section of country may also infect 
many farms that have never been contaminated with this destrue- 
tive disease. This particular means of spreading tuberculosis could 
be absolutely prevented by cooking the milk, yet in most cases this 
simple precaution is not taken. 

In one State a lot of hogs which contained 36 per cent of tuber- 
culous animals was traced to the farms of the raiser, and the State 
authorities were notified. ‘They made a tuberculin test of the cattle 
that produced the milk, with the result that about 22 per cent of them 
reacted. This infected milk had been separated on the farm with a 
hand separator and the skimmed milk fed to the hogs. It will thus 
be seen that creameries alone are not at fault, but that the skimmed 
milk from the hand separator, if it comes from a tuberculous herd, 
is equally dangerous. The buttermilk produced at the creamery 
from the infected separated cream is’ likewise capable of carrying 
tuberculosis germs and infecting the animals which consume it. 

The one great advantage from a hygienic standpoint which the 
milk from a hand separator has over the milk from a public cream- 
ery is that in the former case the milk from an infected herd is usu- 
ally fed to only one lot of hogs. On the other hand, the skimmed 
milk from the creamery is generally ali mixed together in a vat and 
each farmer takes back with him his proportionate share of skimmed 
milk, which may have been produced by several herds of other 
people’s cattle. Hence the skimmed milk of but one tuberculous herd 
is liable, as a result of this practice, to contaminate the entire con- 
tents of the vat into which it is placed. For that reason it behooves 
hog raisers to see that their skimmed milk has been properly heated 
before they feed it. Legislation making such heating by creameries 
compulsory affords a simple and easy way of greatly reducing hog 


¥ 
tuberculosis. 
INFECTION BY FECES OF CATTLE 


A very important source of infection of hogs with tubereulosis, 
one which closely rivals tuberculous by-products from public cream- 
eries, is to be found in the feces of tuberculous cattle. It is a very 
common practice to allow hogs to accompany cattle about the feed 
lot, and while doing so they thoroughly work the feces over and 
teed on whatever portions of food have passed undigested through 
the digestive tracts of the cattle. (See illustration on title page. 
In herds that are healthy this manner of feeding may be commend 
because of the economy, but if there are tuberculous individuals 
among the cattle the danger of passing the infection on to the hogs 
by means of the feces becomes very great. 

In a series of investigations by the bureau it was found that the 
feces of tuberculous cattle are often loaded with tuberculous germs 
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the poultry and the lessening of the infection in hogs. 


Tuberculin-tested hogs were placed in isolated pens where a few 
shovelfuls of such feces were thrown daily while the hogs were fed 
on other feed which was free from tuberculosis. The result was 
the infection of 25 per cent of the first lot of hogs and 100 per cent 
of the second lot that were exposed. The tuberculous condition of 
the cattle was shown only by the tuberculin test, as they were appar- 
ently healthy, having no cough or any visible indications of disease. 

A striking instance of probable infection of hogs by cattle feces 
has been observed. Of 34 hogs which were marketed in one lot 
93 were found diseased, and on investigation it was ascertained 
that the owner had a herd of dairy cows, the stable manure from 
which was thrown into the hog yard. The hogs were given no milk, 
nor were they permitted to mingle with the cattle, but were pastured 
and fed on corn and what they could gather from the cow manure. 
In fact, the latter form of exposure was the only plausible explana- 
tion of infection, and this was later accepted when the tuberculin 
test of the herd revealed 19 of the 27 cows diseased. This test was 
confirmed when the cattle were slaughtered and found to be tuber- 
culous, some in an advanced stage. 


INFECTION THROUGH TUBERCULOUS POULTRY 


Prior to the inauguration of the systematic campaign for the 
eradication of tuberculosis from cattle and swine, the problem of 
avian tuberculosis had been given little study from the viewpoint 
of control. It had been recognized for many years that avian tuber- 
culosis was transmissible to swine but its rapid spread has been 
determined only in the last few years. In the course of. area tuber- 
culosis-eradication work it was ascertained that in some communi- 
ties a large percentage of swine from areas which had been freed 
of bovine tuberculosis were reported at official abattoirs as retained 
because of tuberculous lesions. These lesions were of a mild character 
and not comparable to those caused by bovine infection, and it 
was particularly noticeable that the complete condemnation of car- 
casses was, in effect, reduced 100 per cent as compared with the num- 
bers condemned previous to the area work. This led to a more 
detailed study of the possibility of avian infection in swine. A 
survey was thereupon made which involved the inspection of about 
115,700 flocks of poultry in 40 States. The number of flocks found 
apparently free was slightly more than 109,010, leaving about 6,690 
infected. The estimated number of fowls inspected was 8,108,860. 
These inspections were made in the course of the routine testing 
of cattle by regularly employed veterinary inspectors. This survey 
disclosed the fact that avian infection lies chiefly in the Middle 
West and Western States, as far as the Dakotas and Nebraska. A 
more detailed inspection in this group of States, which includes 
practically all the Corn Belt, showed an extensive infection in 

ultry. One county in which an intensive study of the avian prob- 
em was conducted, and from which more than 35,000 hogs were 
shipped after the county was declared to be a tuberculosis-free area, 
mdicated that the principal source of infection in swine was of the 
avian type. Where this condition is recognized or suspected, and 
the oultey are in association with the swine, owners of such swine 
should take the necessary steps to obtain prompt and efficient vet- 
erinary advice as to the control and eradication of the disease from 
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-INFECTION THROUGH FEEDING ON TUBERCULOUS CARCASSES OR SLAUGHTER. 
HOUSE OFFAL $ 


Tt is an all-too-prevalent custom in some sections for hog raisers to 
buy up all carcasses of animals that have died from various unknown 
causes and feed them uncooked to their hogs. This is a fertile source 
of infection with parasites and with any infectious disease that may 
have caused the death of the animals. Several instances of tuber. 
culous hogs being traced to such exposure have been found. 

An equally dangerous source of infection is likewise observed in 
the eiithevs which prevail at some of the small country slaughter. 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera, and other inedible parts by feeding them uncooked 
to hogs, a herd of which is usually kept on the premises. This cus- 
tom is dangerous and is another method of spreading various infee. 
tious and parasitic diseases, and particularly a disease like tubercu- 
losis. The feeding of offal, etc., to hogs on the premises of abattoirs 
having Government inspection is not permitted. As the slaughter- 
houses where hogs are fed in this manner have no Government in- 
spection, this department has no records as to the number that be- 
come infected. Such hogs are killed by the butcher on the premises 
where they are fed, and are marketed as healthy meat. 


TANKAGE DOES NOT PRODUCE TUBERCULOSIS 


It has been asserted that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con- 
demned at the abattoirs. The writers sent out inquiries ‘to State 
experiment stations where tankage had been fed experimentally to 
hogs to see whether any case of tuberculosis had developed. Ex- 

eriments were also carried on by this bureau along the same line. 

n no case could tuberculosis be shown to have arisen from the con- 
ae of tankage, and it must therefore be freed from all blame 
in the spread of the disease, and may be regarded as a safe and 
valuable article of food for use in raising and fattening swine. 

Tankage, meat. meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 
attention from farmers because of the prevailing high prices of 
other foodstuffs. Tankage, or digester tankage, as it is commonly 
called, is rich in protein and has proved to be a satisfactory substi- 
tute for skim milk as an adjunct to corn. It is made tien the 
trimmings, inedible viscera, and other parts of the carcass, all of 
which are placed in the tanks and thoroughly cooked under pressure, 
so that the resulting product comes out sterile. The grease is re- 
moved from the surface, and the residue is dried out at a high 
temperature, then ground, screened, and placed in 100-pound bags. 


INFECTION FROM FEEDING UNCOOKED GARBAGE?* 


The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. Although there are no broad 
statistics obtainable concerning’ the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed on 
such material contract diseases far more frequently than when 
swine are fed on cooked garbage or other ordinary feeds. The 


1The cooking of yartege sometimes has certain disadvantages from the feeding stan 


point, as pointed out in Farmers’ Bulletin 1133, Feeding Garbage to Hogs. 
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most frequent sources of infection in garbage are tuberculous dairy 
products, sputum from tuberculous people, and the offal of tuber- 
culous poultry. 

At an establishment near Jersey City about 2,000 hogs are raised 
each season entirely on garbage from hotels of New York City. 
They are fed on cooked garbage exclusively, with the exception of a 
partial diet of dry or stale bread for a certain period before slaugh- 
ter. In addition to the hogs thus raised and fed on the premises the 
firm slaughters a comparatively large number of hogs purchased from 
outside sources, either in odd lots from neighboring farmers or in 
car lots from shipping centers. These hogs do not come in contact 
with the hogs fed on the premises. When examined after slaughter 
they are found to be affected with tuberculosis in about the same 
proportion as is shown by the average of hogs inspected elsewhere. 
On the other hand, among the hogs raised exclusively on sterilized 
garbage no indication of tuberculosis has been found when they 
were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
and its members state that after feeding the cooked garbage for some 
time they noticed a remarkable freedom from disease in the animals 
thus fed as compared with animals obtained from outside sources. 
Originally their main object in cooking the garbage was the recovery 
of the valuable grease obtained. 


INFECTION BY TUBERCULOUS ATTENDANTS, BROOD SOWS, ETC. 


The fact has been well established that hogs may contract tuber- 
culosis by eating the sputum of consumptives. Proper precautions 
in selecting caretakers for farm animals will prevent the occasional 
infections from this source. 

Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection is 
rather infrequent compared with the number of cases that can be 
traced to tuberculous cattle or poultry. 


SYMPTOMS OF TUBERCULOSIS IN HOGS 


If the disease has progressed to an advanced stage, various 
symptoms may appear. Intestinal tuberculosis is frequently accom- 
. panied by general disturbagce of the digestive functions, and con- 
stipation or diarrhea may be shown. Advanced tuberculosis of the 
lungs is shown by a persistent, dry, harsh cough, and by rapid breath- 
ing, especially on exercise. This cough is similar to that taused by 
lungworms and car not be distinguished from it. 

Interference with both respiratory and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
tions are shown by progressive emaciation and weakness. Localized 
centers of the disease in bones or joints may produce Jameness and 
other visible indications, but they are comparatively very rare. 

In most cases no intimation of the presence of the disease is given 
until the animal is slaughtered, and the discovery of a number of 
tuberculous hogs in a drove of apparently prime, well-finished ani- 
mals is often the cause of great surprise and disappointment to their 
owner. In such cases the lesions may be sufficient to prove the 
disease to be far advanced and the germs to be so widely distributed as 
to render the meat unfit for food. 
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THE TUBERCULIN TEST 


In those cases in which the disease is not characterized by promi- 
nent symptoms, and yet the animals are suspected of having the 
disease, the tuberculin test is recommended. This makes it possible to 
slaughter the reacting animals in the early stages of the disease and 
thus get rid of the infection. This test is especially important in 
holding over brood sows, as experiments have indicated that the 
milk of these sows may infect the young pigs. 

The intradermic method of applying the tuberculin test has been 
tried on hogs and has given excellent results. If the animal is not 
affected, no change in the appearance of the ear will result, but a 
positive reaction will at the end of 48 hours cause a swelling near the 
seat of injection, as shown in Figure 1. This enlargement may 
remain visible for 10 or 12 days after the injection in case the animal 


Fig. 1.—Tuberculin test for hogs, intradermic method, showing enlargement at seat of 
inoculation, due to positive reaction, (After Moussu) 


is affected with tuberculosis. If it is suspected that infection with 
tuberculosis may be present in the swine, the tuberculin test should be 
applied by a qualified veterinarian. 


LESIONS 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions frequently found 
in hog raising, namely, the forced feeding for fattening and the 
small feeding pens in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realized that in the short 
space of 8 to 10 months its development is frequently 250 to 300 
pounds—a proportionate increase of weight unknown to any other 
species of domestic animals—the great changes which must neces 
sarily occur can be appreciated. Such rapid development is ve 
liable to take place at the expense of the disease-resisting powers 0 
the animal. . 

When tuberculosis results the lesions usually observed are distinct 
and of a chronic type, as manifested by limelike deposits and fibrous 
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walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 





Fic, 2.—Tuberculosis of hog, involving the lungs, liver, spleen, and intestines 


may quickly follow the initial attack. And whether the disease 
assumes an acute, subacute, or chronic type, tuberculous growths may 

. soon be found attacking lymph glands in widely separated parts of 
the body. — 
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As a general rule, the lymph glands become enlarged and a cheese. 
like change occurs at several points where the tubercles had started, 
causing numerous small, yellowish areas often surrounded by a red. 


Fic, 3.—Tuberculous hog carcass, showing tuberculous nodules on the ribs 


dened, inflamed zone. These areas are composed of broken-down 
gland substance, and are sometimes intermingled with pus; at other 
times they are of a cheesy consistency, and more frequently gritty _ 
through the deposit of limelike partial. 
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As the disease is produced essentially by feeding, the glands and 
lissues associated with the digestive tract are the most frequent seats 
ef infection. Indeed, the throat glands (in almost all cases the sub- 
maxillary gland) are nearly always affected, as at the post-mortem 
examinations held by bureau inspectors during a consecutive period 
on 120,000 tuberculous hog carcasses, 93.3 per cent were found to con- 
tain lesions in these glands. Next in importance are the bronchial 
glands, of which 27.2 per cent were diseased, while the chain of liver 
‘glands was involved in 21.6 per cent of the cases. In all these cases 
the lesions may involve the entire lymph structure, or only the cen- 
tral or several irregular points, and may be either cheeselike, lime- 
like, or both. The intestinal lymph glands showed lesions in 18.1 
per cent of the carcasses examined. 

_ The liver was affected in 9.2 per cent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
surface but also within the organ, or the larger, irregular nodules, 
yarying from a hempseed to a hickory nut in size. They are at 
times quite fibrous in consistency and may contain a cheesy center, or 
‘limelike deposits may occur as the disease advances and the lesions 
Hecome more considerable. The lungs are the next tissue to be most 
frequently affected, as is represented by 7 per cent of the carcasses 
above recorded. There may be tuberculous pneumonia involving 
large areas of the lungs, causing collapse of the borders. There may 
Be irregular-sized grayish or yellowish areas, as is so often seen in 
‘@itle; but not infrequently large numbers of shotlike areas, showing 
‘evidence of general disease, are observed. 

_ The spleen showed lesions in 3.8 per cent of the carcasses men- 
tioned above. The spleen is usually darker in color and the surface 
is rough and nodular, depending on the number and size of the 
tubercles. Unlike the spleen of a tuberculous cow, these nodules do 
not often occur on the outside membrane. They vary from the size 
of a half pea to as large as a hickory nut. The external pale or 
light-red nodules are raised above the surface of the organ and 
frequently show fibrous tissue bands radiating from the center. 

_ Occasionally lesions similar to those found in other glands are 
noted in the mediastinal and sublumbar glands. In occasional cases 
the membranes lining the body cavities may show an eruption of 
tuberculous nodules. The generative organs are rarely affected. The 
bones are sometimes attacked. Tuberculosis of the muscles has been 
noted, but not so frequently as of the bones and joints. These lesions 
are usually rather limited to one region. The extreme rarity of 
kesions in the kidney is shown by the finding of but 3 cases in the 
120,000 tuberculous carcasses. 

_ Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but likewise 
are rare, and when found usually accompany numerous lesions else- 
where in the body. 


PREVENTIVE MEASURES 
REMOVAL OF AFFECTED ANIMALS 


The first step to be taken in preventing the further spread of 
tuberculosis is to remove all affected animals, whether hogs, cattle, 
_ or fowls, from the premises, as they will only serve as sources of 

| infection so long as they are allowed to mingle with healthy animals, 


3 


aS 





ey oie gee = 


i 
ye , 


ce 
a a 


Swico green 


— 


seme: Sighs * 


ney 


12 Farmers’ Bulletin No. 781 


In dealing with affected herds of cattle it has been found best in 
most cases to apply the tuberculin test to the entire herd as a means 
of selecting the tuberculous animals, but in the case of a drove of 
hogs in which tuberculosis has spread there can be no doubt that 
the best and surest method of procedure, in nearly every case, is to 
slaughter the entire drove as soon as the animals can be put in a 
marketable condition. They should be slaughtered at an abattoir 
under Federal inspection, so that proper disposal of affected car. 
casses may be made. A farm may be stocked rapidly with healthy 
swine after the total slaughter of a tuberculous lot. The early age at 
which the sow may be bred, her capacity for breeding twice a year, 
and the plural number of her offspring are forceful arguments for 
the total destruction of every diseased drove of hogs and the breedin 
up in clean, healthy quarters of a sound, healthy drove in its steal 
As tuberculosis seldom attacks the hogs of a farm except through 
tuberculous cattle or fowls, the tuberculin test should be applied to all 
the cattle on the place, and all tuberculous animals among them should 
be isolated or destroyed at the time of disposing of the hogs. The 


’ fowls, if diseased, should be disposed of by burning. 


In case the disease has only recently been introduced among the 
hogs it is advisable to apply the tuberculin test to them so that 
the affection may be detected in the early stages. By slaughtering 
only the reacting hogs and saving the healthy ones the hog raiser 
may clean up his herd with as little loss as possible. 


DISINFECTION 


With all the hogs removed from the place and no tuberculous 
cattle or poultry remaining, attention should next be given to disin- 
fecting the premises, so that no center of infection may be left to con- 
taminate future purchases of livestock. The disinfection of pens, 
stables, and poultry houses may be accomplished by thoroughly clean- 
ing them, scrubbing the floors with hot water, brushing down all 
loose dust from the walls, and tearing out all decayed or partly de- 
cayed woodwork. The interior of the pens or stables should then be 
carefully covered with a coating of limewash containing 4 or 5 ounces 
of compound solution of cresol (U.S. P.) to each gallon of the lime- 
wash.? The yards should be carefully cleaned at the same time, espe- 
cial attention being given to the removal of all rubbish and litter 
from the dark, shady corners. Lime, or a 3 per cent solution of 
carbolic acid, may then be sprinkled on these dark portions of the 
yards. In all the open portions of the yard the action of the direct 
a of the sun very quickly destroys the life of the scattered tuber- 
culosis germs. 

The premises now being cleaned, healthy foundation stock may be 
procured, and if proper attention is given to keeping the cattle and 
poultry free from taherouloee and to supplying the hogs with suit- 
able food, the owner may feel every reasonable assurance that he has 
seen the last of tuberculosis among his swine. The trouble, time. and 
expense required will be more than repaid by the advantage gained. 

~ Tuberculosis can not develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 


2 More detailed information is given in Farmers’ Bulletin 926, ‘Some Common Disin- 
fectants,” and Farmers’ Bulletin 954, ‘‘ The Disinfection of Stables,” issued by the United 
States Department of Agriculture. 
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stables have been thoroughly freed from the disease need fear no 
reappearance of the disease, except when introduced from some 
outside point of infection. 


PASTEURIZATION OF ALL MILK PRODUCTS USED FOR FEED 


The heating of all milk, when received at public creameries, to 145° 
F. for 30 minutes or to 176° F. for a moment will be found most 
effective in preventing the spread of tuberculosis to the animals con- 
suming the by-products of such creameries. Denmark was one of 
the pioneers in this movement, having in 1898 passed a law requir- 
ing all skimmed milk and all buttermilk to be warmed to 185° F. 
fitore it could be distributed from any creamery to its patrons for 
feeding purposes. It was found, however, that this degree of heat 
was harmful to the product, and in 1904 the required temperature 
was reduced to 176° F., experiments having proved that no tuber- 
culosis germs could withstand that degree of heat. In practically 
all the Danish creameries since the latter date the whole milk has 
been heated to the required point, thus assuring butter that is free 
from tuberculosis germs, as well as by-products that are safe for 
use in feeding hogs or calves. The result of these regulations has 
been most satisfactory. The spread of tuberculosis to farms previ- 
ously free, through the skimmed milk or the buttermilk from 
creameries, has been very markedly checked and suppression of the 
disease in hogs has been plainly noticeable. 

Treating creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement 
that cooking the by-products of creameries and cheese factories 
results in the disappearance of tuberculosis of an intestinal origin 
among the hogs fed with them, and the hog owners no longer fear 
losses from this disease. 

Borgeaud has cited an instance in which a serious outbreak of 
tuberculosis among hogs in Switzerland was overcome by boiling 
all the separated milk before feeding it to the subsequent litters. 


FINDING AND REMOVING CENTERS OF INFECTION 


The Bureau of Animal Industry is endeavoring to find infected 
farms, or at least infected localities, and to ascertain the direct 
cause of the spread of the disease in these districts. Owing to the 
number of hands through which hogs go before reaching the abat- 
toirs this is not easy, but it can be and is being accomplished. A\l- 
ready, through cooperation with the State authorities, a large num- 
ber of infected farms have been definitely discovered. The condi- 
tions on these farms have been investigated, the source of the disease 
determined, and methods for its suppression recommended. Both 
the bureau and State officials have been working with these ends in 
view. When hogs slaughtered under the Federal meat inspection 
have been found to be tuberculous and the farm from which they 
came has been identified, the State veterinarian is notified. In most 
States this officer is empowered by law to quarantine any farm when 
he suspects the presence of a contagious disease thereon. He then 
applies the tuberculin test to the cattle on the farm and otherwise 
looks for the source of infection, which frequently results in finding 
that the cattle or poultry are tuberculous. 

This cooperation with the State is of great value, and the results 


§ would be greater if State legislation were enacted to compel the 
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tagging or tattooing of all hogs going to slaughter, so that the ani- 
mals if tuberculous could be immediately traced to their point of 
origin and the source of infection removed. 

SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN 


While pamphlets, popular articles, and public notices would be 
extremely useful in eradicating tuberculosis in swine, it would prob- 
ably be more satisfactory to explain to the hog raiser, by word of 
mouth, the methods to be followed. The veterinarian is the best- 
equipped man available for the work. The State might also assist 
by employing veterinarians to give public lectures in towns and 
townships, as is done at present in Sweden. There is now absolute 
howled ge that the vast majority of cases of hog tuberculosis are 
produced by— 

1. Raw milk and slime from creameries. 

2. Hand-separated milk from tuberculous cattle. 

3. Feeding behind tuberculous cattle. 

4. Feeding tuberculous carcasses of various animals, including 
fowls or feed contaminated by tuberculous fowls. 

5. Feeding slaughterhouse offal. 

6. Feeding uncooked garbage. 

It therefore behooves veterinarians to educate their clients as to 
the proper method of preventing the disease, as they would recom- 
mend a proper feeding ration or proper construction of a stable. 
Hog raisers should (1) scald all raw products returned from the 
creameries; (2) have their cattle tested with tuberculin if a hand 
separator is used on the farm, or, in the absence of such a test, 
scald the skimmed milk; (3) let the hogs feed behind healthy cattle 
only, or those which have passed the tuberculin test; (4) feed car- 
casses of animals that have died from any cause, or offal from the 
slaughterhouse, only after the meat or offal has been thoroughly 
cooked; (5) keep healthy poultry only. 

As previously mentioned, some of the packers have been paying in 
recent years a premium of 10 cents a hundredweight on tattooed hogs 
from areas declared to be free from bovine tuberculosis and when 
the carcasses are found by Government inspection to be free from 
tuberculous lesions. The system of tattoo markings, which remain 
on the dressed carcass, has greatly aided in determining the origin 
and ownership of such animals. This method of tattooing hogs may 
be used at the farm or shipping point and is fully. described in Mis- 
cellaneous Circular No. 57, The Tattoo Method of Marking Hogs 
and Its Use, published by the department. 

The payment of a bonus is strictly a business matter prompted: 
by the desire of packers to obtain healthy hogs. The stimulus of this 
premium has enabled the producer who attempts to raise healthier 
animals to get more for his hogs than the farmer who has taken no 
part in the campaign to eradicate the disease. In some cases the 
extra return has been more than sufficient to cover the cost of eradi- 
cating bovine tuberculosis and has been a stimulus to further efforts 
to eliminate the disease among hogs. 
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UBERCULOUS CATTLE AND FOWLS are the main 
: i sources of tuberculosis in hogs. The disease is con- 
veyed by allowing them to follow tuberculous cattle in the 
feed lot and feed on the undigested grain in the droppings. 
It is very significant that tuberculosis is most common 
among hogs in sections where the disease is also very 
prevalent among cattle and poultry and where the feeding 
practices mentioned above are commonly followed. Hogs 
also contract tuberculosis from feeding on tuberculous car- 
casses of various animals, including fowls, and on uncooked 
garbage and slaughterhouse offal. 

Prevention lies in allowing hogs to feed behind adult 
cattle only when the cattle have passed the tuberculin 
test; also in thoroughly cooking all offal or carcasses before 
they are fed to hogs. Disposing of tuberculous poultry 
flocks is also an important preventive measure. 

Young steers or young beef animals as a rule do not spread 
tuberculosis among hogs. Therefore no change need be 
made in the very profitable practice of allowing hogs to fol- 
low feeders and stockers, unless these cattle are not healthy. 

When tuberculosis already exists ip a drove of hogs all the 
affected animals on the farm, whether hogs or cattle, should 
be removed from the premises. The hogs should be sent to 
market for slaughter at an abattoir under Federal inspec- 
tion. The tuberculin test should be applied to all cattle on 
the place, and those reacting should be properly disposed of. 
The pens and stables should be thoroughly cleaned and dis- 
infected before restocking. Infected poultry flocks should 
be promptly disposed of according to methods approved by 
State or Federal authorities and obtainable on request. 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE 


UBERCULOSIS in the human family has been lessening mate- 
rially during the last 20 years, and reports from the various 
meat-packing centers of the country show the same encouraging 
condition regarding tuberculosis in hogs. Reports from several 
localities during recent years show a marked decrease in the number 
of tuberculous swine sent to market, and the country at large shows 
a decrease also. 

The small amount of money required to begin hog raising and the 
quick returns on the capital invested make this industry attractive to 
the small farmer. The hog will make a pound of gain on less 
feed than most livestock, and will profitably utilize waste food 
products. 

Tuberculosis in hogs is closely associated with tuberculosis in cattle 
and poultry. The reason is apparent when one considers that poul- 
try, cattle, and hogs intermingle freely on most farms in the sections 
of the United States where tuberculosis is most prevalent in hogs. 
Tuberculous cattle are responsible for most of the generalized cases 
of tuberculosis in hogs, while tuberculous poultry are responsible for 
large numbers of hogs becoming slightly affected. Hogs also con- 
tract tuberculosis from uncooked garbage infected with the human 
strain of the tubercle bacilli. Because of the early age at which hogs 
are slaughtered, they do not propagate the disease among their own 
kind to any appreciable extent. 

The prevalence of tuberculosis among swine can be judged only 
from abattoir statistics. Records of the Bureau of Animal Indus- 
try show that some sections of the country contribute a far greater 
proportion of diseased animals than others. Hogs from Arkansas, 
Oklahoma, and Texas are remarkably free from this disease. They 
are not confined in feed lots as in the sections where the disease is 
mostly found, but are allowed to roam over large areas of pasture and 
to shift for themselves, and when they are found affected the majority 
show very slight lesions. Furthermore, no prolonged feeding is 
practiced in narrow bounds, as in the Corn Belt, and there are rela- 
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tively few dairies or tuberculous cattle in these sections. The hogs 
are carried from birth to maturity on some form of pasture, as 
alfalfa, oats, corn, cowpeas, sorghum, rape, and peanuts, all the 
year round. There can be no doubt that swine fed directly on vege. 
table feed, such as corn and roughage, are proportionately less af. 
fected than those mingling with tuberculous fowls and following 
diseased cattle. 

From bitter experience the hog buyers for packing houses are 
gradually becoming familiar with these conditions and are avoid- 
ing certain regions known to be badly infected. Some packers are 
taking self-protective measures so as to have the feeder of diseased 
hogs bear the burden, and many of the smaller establishments in the 
Central West are buying hogs subject to post-mortem inspection. 
The tracing of infected shipments is now easily accomplished by 
tattooing the animals. 

It is very probable that many of the farmers who have sold tuber. 
culous hogs have done so without suspecting that they were unsound, 
for few of these diseased hogs ever show the presence of tuberculosis 
by outward symptoms. In fact, the hogs that disclose the affection 
after slaughter are frequently the finest-appearing animals in the 
drove. If indications of tuberculosis are present before slaughter, 
they usually consist of marks of general unthriftiness, such as are 
also present in many other diseases, and therefore do not afford any 
very definite indication of the presence of tuberculosis. It is there- 
fore important that hog raisers should know the facts about hog 
tuberculosis and how it may be prevented. The suppression of this 
disease would save the country many millions of dollars annually. 


METHODS OF INFECTION 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this mode of infection 
tuberculosis of cattle is very intimately concerned. In those in- 
stances in which a marked increase in the number of tuberculous 
hogs from a certain locality has been noticed and investigated it has 
too frequently been found that the carcass of some animal that had 
succumbed to tuberculosis had been thrown to them for final disposal. 
The certainty with which this condition leads to the infection of the 
hogs has not heretofore been fully appreciated. Another source of 
infection for swine exists in the practice of allowing them to run 
behind tuberculous cattle and feed on the undigested grain in the 
droppings. The tuberculosis germs discharged with the feces by 
such cattle may readily infect the hogs. 

The question of the infection of hogs from tuberculous poultry 
has been given more attention in recent years, and it has been dem- 
onstrated that, in the principal hog-raising sections of the Middle 
Western States, infected fowls are a very important factor in swine 
tuberculosis. Infection of a litter of pigs by a tuberculous sow pre- 
sents another source of danger. There are a number of other meth- 
ods of infection which will be mentioned later, but they should be 
considered of minor importance and must not detract attention from 
the leading factors in the production of the vast majority of cases 
of hog tuberculosis, which are unquestionably dead carcasses, infected 
feed lots, feces of tuberculous cattle, and infected poultry. When 
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once these conditions are controlled tuberculosis of swine will forth- 
with be greatly reduced. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS 


When the campaign to eradicate tuberculosis in livestock was 
launched in 1917, the feeding of infected dairy products was one of 
the chief sources of tuberculosis in hogs. The eradication program 
has progressed to such a degree of completion, and pasteurization 
is now so generally practiced at creameries, that this source of in- 
fection is of no great importance compared with infected droppings 
and dead carcasses of cattle and poultry. However, it is interest- 
ing to know that numerous experiments conducted by many scien- 
tists in various countries agree on the ease with which hogs fed on 
unpasteurized milk from tuberculous cows may contract tubercu- 
losis. When hogs were fed on tuberculous milk for only 3 days the 
post-mortem examination held 107 days later showed that 83.3 per 
cent of the animals had become tuberculous. When hogs received 
tuberculous milk for 30 days and were allowed to live 50 days longer, 
100 per cent of the animals had developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 
farm has been proved by tracing certain shipments of tuberculous 
herds to the farms where they were raised and fattened. In one 
instance a shipment of 74 hogs showed tuberculosis in 61, and inves- 
tigation brought out the fact that the swine had been fed on the 
skim milk of a creamery in a near-by town. The separator slime 
from two of the creameries in this town was obtained for experi- 
mental purposes, and the inoculation test showed that one of the 
samples produced tuberculosis in all the guinea pigs inoculated. 

Centrifugal separators have come into general use. In the proc- 
ess of separating the cream from the milk the rapid revolutions of 
the shaft and disks of the machine deposit at the base of the shaft 
dirt, hair, manure, and other impurities, and, mingled with this 
mass, great numbers of bacteria, including at times the germs of 
tuberculosis. 

In one State a lot of hogs which contained 36 per cent of tuber- 
culous animals was traced to the farms of the raiser, and the State 
authorities were notified. They made a tuberculin test of the cattle 
that produced the milk, with the result that about 22 per cent of 
them reacted. This infected milk had been separated on the farm 
with a hand separator and the skim milk fed to the hogs. It will 
thus be seen that creameries alone are not at fault, but that the skim 
milk from the hand separator, if it comes from a tuberculous herd, 
is equally dangerous. The buttermilk produced at the creamery 
from the infected separated cream is likewise capable of carrying 
tuberculosis germs and infecting the animals which consume it. 


INFECTION BY FECES OF CATTLE 


A very important source of infection of hogs with tuberculosis 
is to be found in the feces of tuberculous cattle. It is a very com- 
mon practice to allow hogs to accompany cattle about the feed lot, 
and while doing so they thoroughly work the feces over and feed 
on whatever portions of food have passed undigested through the 
digestive tracts of the cattle. (See illustration on title page.) 
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In herds that are healthy this manner of feeding may be com- 
mended because of the economy, but if there are tuberculous individ- 
uals among the cattle the danger of passing the infection on to the 
hogs by means of the feces becomes very great. 

In a series of investigations by the bureau it was found that the 
feces of tuberculous cattle are often loaded with the germs of 
tuberculosis. Tuberculin-tested hogs were placed in isolated pens 
where a few shovelfuls of such feces were thrown daily while the 
hogs were fed on other feed which was free from tuberculosis. The 
result was the infection of 25 per cent of the first lot of hogs and 100 
per cent of the second lot that were exposed. The tuberculous con- 
dition of the cattle was shown only by the tuberculin test, as they 
were apparently healthy, having no cough or any visible indications 
of disease. 

A striking instance of probable infection of hogs by cattle feces 
has been observed. Of 34 hogs which were marketed in one lot 
23 were found diseased, and on investigation it was ascertained 
that the owner had a herd of dairy cows, the stable manure from 
which was thrown into the hog yard. The hogs were given no milk, 
nor were they permitted to mingle with the cattle, but were pastured 
and fed on corn and what they could gather from the cow manure. 
In fact, the latter form of exposure was the only plausible explana- 
tion of infection, and this was later accepted when the tuberculin 
test of the herd revealed 19 of the 27 cows diseased. This test was 
confirmed when the cattle were slaughtered and found to be tuber- 
culous, some in an advanced stage. 


INFECTION THROUGH TUBERCULOUS POULTRY 


Prior to the inauguration of the systematic campaign for the 
eradication of tuberculosis from cattle and swine, the problem of 
avian tuberculosis had been given little study from the viewpoint of 
control. It had been recognized for many years that avian tuber- 
culosis was transmissible to swine but its rapid spread has been 
determined only in the last few years. 

During 1921 the bureau conducted investigations in northwestern 
Missouri which conclusively proved that it was necessary to eradicate 
tuberculosis in poultry in order to produce hogs free from this disease 
in the Corn Belt section of the United States. In the course of area 
tuberculosis-eradication work it was also found that in some com- 
munities many swine from areas which had been freed of bovine 
tuberculosis were reported at official abattoirs as being affected with 
tuberculous lesions. These lesions were of a mild character and not 
comparable to those caused by bovine infection, and it was particu- 
larly noticeable that the complete condemnation of carcasses was, in 
effect, reduced 100 per cent as compared with the numbers condemned 
previous to the area work. This led to a more detailed study of the 
possibility of avian infection in swine. A survey was thereupon 
made which involved the inspection of about 115,700 flocks of poul- 
try in 40 States. The number of flocks found apparently free was 
slightly more than 109,010, leaving about 6,690 infected. The esti- 
mated number of fowls inspected was 8,108,860. These inspections 
were made in the course of the routine testing of cattle by regularly 
employed veterinary inspectors. This survey disclosed the fact that 
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avian infection lies chiefly in the Middle West and Western States, 
as far as the Dakotas and Nebraska. A more detailed inspection in 
this group of States, which includes practically all the Corn Belt, 
showed an extensive infection in poultry. One county in which an 
intensive study of the avian problem was conducted, and from which 
more than 35,000 hogs were shipped after the county was declared 
to be a tuberculosis-free area, indicated that the principal source of 
infection in swine was of the avian type. This can better be appre- 
ciated when we consider that the lesions of tuberculosis in poultry 
ere most often found in the liver, spleen, and walls of the intestines. 
The diseased centers being located as they are, millions of tubercle 
bacilli are constantly being passed in the droppings of a badly in- 
fected flock of poultry. When these bacilli are taken into the body 
of the hog in its feed, infection readily follows. When this condi- 
tion is recognized or suspected, and the poultry are in association 
with the swine, owners of such swine should take the necessary steps 
to obtain prompt and efficient veterinary aclvice as to the control and 
eradication of the disease from the poultry and the lessening of the 
infection in hogs. 
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INFECTION THROUGH FEEDING ON TUBERCULOUS CARCASSES OR 
SLAUGHTERHOUSE OFFAL 








It is an all-too-prevalent custom in some sections for hog raisers to 
buy up all carcasses of animals that have died from various unknown 
causes and feed them uncooked to their hogs. This is a fertile source 
of infection with parasites and with any infectious disease that may 
have caused the death of the animals. Several instances of tuber- 
culous hogs being traced to such exposure have been found. 

An equally dangerous source of infection is likewise observed in 
the methods which prevail at some of the small country slaughter- 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera, and other inedible parts by feeding them uncooked 
to hogs, a herd of which is usually kept on the premises. This cus- 
tom is dangerous and is another method of spreading various infec- 
tious and parasitic diseases, and particularly a disease like tubercu- 
losis. The feeding of offal, etc., to hogs on the premises of abattoirs 
having Government inspection is not permitted. As the slaughter- 
houses where hogs are fed in this manner have no Government in- 
spection, this department has no records as to the number that be- 
come infected. Such hogs are killed by the butcher on the premises 
where they are fed, and are marketed as healthy meat, 
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TANKAGE DOES NOT PRODUCE TUBERCULOSIS 







It has been asserted that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con- 
demned at the abattoirs. The writers sent out inquiries to State 
experiment stations where tankage had been fed experimentally to 
hogs to see whether any case of tuberculosis had developed. Experi- 
ments were also carried on by this bureau along the same line. In 
no case could tuberculosis be shown to have arisen from the consump- 
tion of tankage, and it must éherefore be freed from all blame in the 
spread of the disease, and may be regarded as a safe and valuable 
article of food for use in raising and fattening swine. 
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Tankage, meat meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 
attention from farmers because of the prevailing high prices of other 
foodstuffs. Tankage, or digester tankage, as it is commonly called, 
is rich in protein and has proved to be a satisfactory substitute for 
skim milk as an adjunct to corn. It is made from the trimmings, 
inedible viscera, and other parts of the carcass, all of which are 
placed in the tanks and thoroughly cooked under pressure, so that 
the resulting product comes out sterile. The grease is removed from 
the surface, and the residue is dried out at a high temperature, then 
ground, screened, and placed in 100-pound bags. 


INFECTION FROM FEEDING UNCOOKED GARBAGE? 


The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. Although there are no broad 
statistics obtainable concerning the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed on such 
material contract diseases far more frequently than when swine are 
fed on cooked garbage or other ordinary feeds. The most frequent 
sources of infection in garbage are sputum from tuberculous people, 
and the offal of tuberculous poultry. 

At an establishment near Jersey City about 2,000 hogs are raised 
each season entirely on garbage from hotels of New York City. 
They are fed on cooked garbage exclusively, with the exception of a 
yartial diet of dry or stale bread for a certain period before slaughter, 
Tn addition to the hogs thus raised and fed on the premises the 
firm slaughters a comparatively large number of hogs purchased 
from outside sources, either in odd lots from neighboring farmers 
or in car lots from shipping centers. These hogs do not come in 
contact with the hogs fed on the premises. When examined after 
slaughter they are found to be affected with tuberculosis in about the 
same proportion as is shown by the average of hogs inspected else- 
where. On the other hand, among the hogs raised exclusively on 
sterilized garbage no indication of tuberculosis has beeri found when 
they were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
and its members state that after feeding the cooked garbage for 
some time they noticed a remarkable freedom from disease in the 
animals thus fed as compared with animals obtained from outside 
sources. Originally their main object in cooking the garbage was 
the recovery of the valuable grease obtained. 


INFECTION BY TUBERCULOUS ATTENDANTS, BROOD SOWS, ETC. 


The fact has been well established that hogs may contract tuber- 
culosis by eating the sputum of consumptives. Proper precautions 
in selecting caretakers for farm animals will prevent the occasional 
infections from this source. Frequently a large percentage of the 
hogs in lots fed on uncooked garbage from tuberculosis sanitariums, 
poor houses, and insane hospitals show lesions of tuberculosis when 
slaughtered. 2. 


2 The cooking of garbage sometimes has certain disadvantages from the feeding stand- 
point, as pointed out in Farmers’ Bulletin 1133, Feeding Garbage to Hogs. 
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Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection 
is rather infrequent compared with the number of cases that can be 
traced to tuberculous cattle or poultry. 


SYMPTOMS OF TUBERCULOSIS IN HOGS 


If the disease has progressed to an advanced stage, various symp- 
toms may appear. Intestinal tuberculosis is frequently accompanied 
by general disturbance of the digestive functions, and constipation 
or diarrhea may be shown. Advanced tuberculosis of the lungs 
is shown by a persistent, dry, harsh cough, and by rapid breathing, 
especially on exercise. This cough is similar to that caused by lung- 
worms and can not be distinguished from it. 

Interference with both respiratory and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
tions are shown by progressive emaciation and weakness. Localized 
centers of the disease in bones or joints may produce lameness and 
other visible indications, but they are comparatively very rare. 

In most cases no intimation of the presence of the disease is given 
until the animal is slaughtered, and the discovery of one or more 
tuberculous hogs in a drove of apparently prime, well-finished ani- 
mals is often the cause of great surprise and disappointment to their 
owner. In such cases the lesions may be sufficient to prove the disease 
to be far advanced and the germs to be so widely distributed as to 
render the meat unfit for food. 


THE TUBERCULIN TEST 


In those cases in which the disease is not characterized by promi- 
nent symptoms, and yet the animals are suspected of having the 
disease, the tuberculin test is recommended. This makes it possible 
to slaughter the reacting animals in the early stages of the disease 
and thus get rid of the infection. This test is especially important 
in holding over brood sows, as experiments have indicated that the 
milk of these sows may infect the young pigs. 

The intradermic method of applying the tuberculin test has been 
tried on hogs and has given excellent results. If the animal is not 
affected, no change in the appearance of the ear will result, but a 
positive reaction will at the end of 48 hours cause a swelling near 
the seat of injection, as shown in Figure 1. This enlargement may 
remain visible for 10 or 12 days after the injection in case the animal 
is affected with tuberculosis. If it is suspected that infection with 
tuberculosis may be present in the swine, the tuberculin test should 
be applied by a qualified veterinarian. 


LESIONS 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions frequently found 
in hog raising, namely, the forced feeding for fattening and the 
small feeding pens.in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realized that in the short 


space of 8 to 10 months its development is frequently 250 to 300 
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pounds—a proportionate increase of weight unknown to any other 
species of domestic animals—the great changes which must neces- 
sarily occur can be appreciated. Such rapid development is very 
liable to take place at the expense of the disease-resisting powers of 
the animal. 

When tuberculosis results the lesions usually observed are distinct 
and of a chronic type, as manifested by limelike deposits and fibrous 
walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 
may quickly follow the initial attack. And whether the disease 
assumes an acute, subacute, or chronic type, tuberculous growths may 
soon be found attacking lymph glands in widely separated parts of 
the body. 

As a general rule, the lymph glands become enlarged and a cheese- 
like change occurs at several points where the tubercles had started, 


Figure 1.—Tuberculin test for hogs, intradermic method, showing enlargement at seat of 
inoculation, due to positive reaction. (After Moussu) 


causing numerous small, yellowish areas often surrounded by a red- 
dened, inflamed zone. These areas are composed of broken-down 
gland substance, and are sometimes intermingled with pus; at other 
times they are of a cheesy consistency, and more frequently gritty 
through the deposit of limelike particles. 

As the disease is produced essentially by feeding, the glands and 
tissues associated with the digestive tract are the most frequent seats 
of infection. Indeed, the throat glands (in almost all cases the sub- 
maxillary gland) are nearly always affected, as at the post-mortem 
examinations held by bureau inspectors during a consecutive period 
on 120,000 tuberculous hog carcasses, 93.3 per cent were found to con- 
tain lesions in these glands. Next in importance are the bronchial 
glands, of which 27.2 per cent were diseased, while the chain of liver 
glands was involved in 21.6 per cent of the cases. In all these cases 
the lesions may involve the entire lymph structure, or only the cen- 
tral or several irregular points, and may be either cheeselike, lime- 
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Figure 2.— 


Tuberculosis of hog, involving the lungs, liver, spleen, and intestines 
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Ficure 5.—-Tuberculous hog carcass, showing tuberculous nodules on the ribs 
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like, or both. The intestinal lymph glands showed lesions in 18.1 

r cent of the carcasses examined. 

The liver was affected in 9.2 per cent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
sur face but also within the organ, or the larger, irregular nodules, 
varying from a hempseed to a hickory nut in size. They are at 
times quite fibrous in consistency and may contain a cheesy center, or 
limelike deposits may occur as the disease advances and the lesions 
become more considerable. The lungs are the next tissue to be most 
frequently affected, as is represented by 7 per cent of the carcasses 
above recorded. There may be tuberculous pneumonia involving 
large areas of the lungs, causing collapse of the borders. There may 
be irregular-sized grayish or yellowish areas, as is so often seen in 
cattle; but not infrequently large numbers of shotlike areas, showing 
evidence of general disease, are observed. 

The spleen showed lesions in 3.8 per cent of the carcasses men- 
tioned above. The spleen is usually darker in color and the surface 
is rough and nodular, depending on the number and size of the 
tubercles. Unlike the ‘spleen of a tuberculous cow, these nodules do 
not often occur on the outside membrane. They vary from the size 
of a half pea to as large as a hickory nut. The external pale or 
light-red nodules are raised above the surface of the organ and 
frequently show fibrous tissue bands radiating from the center. 

Occasionally lesions similar to those found in other glands are 
noted in the mediastinal and sublumbar glands. In oce asional cases 
the membranes lining the body cavities may show an eruption of 
tuberculous nodules. The generative organs are rarely affected. 
The bones are sometimes attacked. Tuberculosis of the muscles has 
been noted, but not so frequently as of the bones and joints. These 
lesions are ‘usually 1 ‘ather limited to one region. The extreme rarity 
of lesions in the kidney is shown by the finding of but 3 cases in the 
120,000 tuberculous carcasses. 

Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but likewise 
are rare, and when found usually accompany numerous lesions else- 
where in the body. 


PREVENTIVE MEASURES 
REMOVAL OF AFFECTED ANIMALS 


The first step to be taken in preventing the further spread of 
tuberculosis is to remove all affected animals, whether hogs, cattle, 
or fowls, from the premises, as they will only serve as sources of 
infection so long as they are allowed to mingle with healthy animals. 
In dealing with affected herds of cattle it has been found best in 
most cases to apply the tuberculin test to the entire herd as a means 
of selecting the tuberculous animals, but in the case of a drove of 
hogs in which tuberculosis has spread there can be no doubt that 
the best and surest method of procedure, in nearly every case, is to 
slaughter the entire drove as soon as the animals can be put in a 
marketable condition. They should be slaughtered at an abattoir 
under Federal inspection, so that proper disposal of affected car- 
casses may be made. A farm may be stocked rapidly with healthy 
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swine after the total slaughter of a tuberculous lot. The early age at 
which the sow may be bred, her capacity for breeding twice a year, 
and the plural number of her offspring are forceful arguments for 
the total destruction of every diseased drove of hogs and the breeding 
up in clean, healthy quarters of a sound, healthy drove in its stead. 

As tuberculosis seldom attacks the hogs of a farm except through 
tuberculous cattle or fowls, the tuberculin test should be applied to 
all the cattle on the place, and all tuberculous animals among them 
should be isolated or destroyed at the time of disposing of the hogs. 
The fowls, if diseased, should be disposed of by burning. 

In case the disease has only recently been introduced among the 
hogs it is advisable to apply the tuberculin test to them so that 
the affection may be detected in the early stages. By slaughtering 
only the reacting hogs and saving the healthy ones the hog raiser 
may clean up his herd with as little loss as possible. 


. DISINFECTION 


With all the hogs removed from the place and no tuberculous 
cattle or poultry remaining, attention should next be given to disin- 
fecting the premises, so that no center of infection may be left to 
contaminate future purchases of livestock. The disinfection of 
pens, stables, and poultry houses may be accomplished by thoroughly 
cleaning them, scrubbing the floors with hot water, brushing down 
all loose dust from the walls, and tearing out all decayed or partly 
decayed woodwork. The interior of the pens or stables should then 
be carefully covered with a coating of limewash containing 4 or 5 
ounces of compound solution of cresol (U. S. P.) to each gallon of 
the limewash.* The yards should be carefully cleaned at the same 
time, especial attention being given to the removal of all rubbish and 
litter from the dark, shady corners. Lime, or a 3 per cent solution of 
carbolic acid, may then be sprinkled on these dark portions of the 
yards. In all the open portions of the yard the action of the direct 
rays of the sun very quickly destroys the life of the scattered tuber- 
culosis germs, 

The premises now being cleaned, healthy foundation stock may be 
procured, and if proper attention is given to keeping the cattle and 
poultry free from tuberculosis and to supplying the hogs with suit- 
able food, the owner may feel every reasonable assurance that he has 
seen the last of tuberculosis among his swine. The trouble, time, and 
expense required will be more than repaid by the advantage gained. 

Tuberculosis can not develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 
stables have been thoroughly freed from the disease need fear no 
reappearance of the disease, except when introduced from some 
outside point of infection. 


PASTEURIZATION OF ALL MILK PRODUCTS USED FOR FEED 


The heating of all milk, when received at public creameries, to 
145° F. for 30 minutes or to 176° for a moment will be found most 
effective in preventing the spread of tuberculosis to the animals con- 


®More detailed information is given in Farmers’ Bulletin 926, Some Common Disin- 
fectants, and Farmers’ Bulletin 954, The Disinfection of Stables, issued by the United 
States Department of Agriculture. 
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suming the by-products of such creameries. Denmark was one of 
the pioneers in this movement, having in 1898 passed a law requir- 
irg all skim milk and all buttermilk to be warmed to 185° before it 
could be distributed from any creamery to its patrons for feeding 
purposes. It was found, however, that this degree of heat was 
harmful to the product, and in 1904 the required temperature was 
reduced to 176°, experiments having proved that no tuberculosis 
germs could withstand that degree of heat. In practically all the 
Danish creameries since the latter date the whole milk has been 
heated to the required point, thus assuring butter that is free from 
tuberculosis germs, as well as by-products that are safe for use in 
feeding hogs or calves. The result of these regulations has been 
most satisfactory. The spread of tuberculosis to farms previously 
free, through the skim milk or the buttermilk from creameries, has 
been very markedly checked and suppression of the disease in hogs 
has been plainly noticeable. 

Treating creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement 
that cooking the by-products of creameries and cheese factories re- 
sults in the disappearance of tuberculosis of an intestinal origin 
among the hogs fed with them, and the hog owners no longer fear 
losses from this disease. 


FINDING AND REMOVING CENTERS OF INFECTION 


The Bureau of Animal Industry is endeavoring to find infected 
farms, or at least infected localities, and to ascertain the direct 
cause of the spread of the disease in these districts. Owing to the 
number of hands through which hogs go before reaching the abat- 
toirs this is not easy, but it can be and is being accomplished. AlI- 
ready, through cooperation with the State authorities, a large num- 
ber of infected farms have been definitely discovered. The condi- 
tions on these farms have been investigated, the source of the disease 
determined, and methods for its suppression recommended. Both 
the bureau and State officials have been working with these ends 
in view. When hogs slaughtered under Federal meat inspection 
have been found to be tuberculous and the farm from which they 
came has been identified, the State veterinarian is notified. In most 
States this officer is empowered by law to quarantine any farm when 
he suspects the presence of a contagious disease thereon. He then 
applies the tuberculin test to the cattle on the farm and otherwise 
looks for the source of infection, which frequently results in finding 
that the cattle or poultry are tuberculous. 

This cooperation with the State is of great value, and the results 
would be greater if State legislation were enacted to compel the 
tagging or tattooing of all hogs going to slaughter, so that the ani- 
mals if tuberculous could be immediately traced to their point of 
origin and the source of infection removed. 


SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN 


While pamphlets, popular articles, and public notices would be 
extremely useful in eradicating tuberculosis in swine, it would prob- 
ably be more satisfactory to explain to the hog raiser, by word of 
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mouth, the methods to be followed. The veterinarian is the, best. 
equipped man available for the work. The State might also assis # 
by employing veterinarians to give public lectures in towns and 
townships, as is done at present in Sweden. There is now absolute 
knowledge that the vast majority of cases of hog tuberculosis are 
produced by— 

1. Feeding behind tuberculous cattle. 


. . . . . PS 
2. Feeding tuberculous carcasses of various animals, including 


fowls or feed contaminated by tuberculous fowls. 

3. Feeding slaughterhouse offal. 

4, Feeding uncooked garbage. 

5. Feeding raw milk from tuberculous cows. 

It therefore behooves veterinarians to educate their clients as 
the proper method of preventing the disease, as they would recom 
mend a proper feeding ration or proper construction of a stable 
Hog raisers should: (1) Let the hogs feed behind healthy cattlg 
only, or those which have passed the tuberculin test; (2) feed cary 
casses of animals that have died from any cause, or offal from the 
slaughterhouse, only after the meat or offal has been thoroughly 
cooked; (3) keep healthy poultry only; and (4) boil milk befor 
feeding, if from untested cows. j 

A system of tattoo markings, which remain on the dressed carcasg 
has greatly aided in determining the origin and ownership of such 
animals. This method. of tattooing hogs may be used at the farm of 
shipping point and is fully described in Miscellaneous Circular Nop 
57, the Tattoo Method of Marking Hogs and Its Use, published by) 
the department. The eradication of swine tuberculosis on any farm 
is practicable, relatively easy, and should be undertaken without 
delay before the disease has gained too much headway. 
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UBERCULOUS FOWLS are the main source of 

tuberculosis in hogs in the United States. Prior 
to the beginning of the cooperative tuberculosis- 
eradication campaign a large percent of the tubercu- 
losis in swine was conveyed by allowing hogs to 
follow tuberculous cattle and feed on the undigested 
grain in their droppings. Now tuberculosis in swine 
is most prevalent where it is common practice to 
allow poultry to run at large and feed and mingle 
with swine. Hogs may also contract tuberculosis 
from feeding on tuberculous carcasses of various 
animals or on uncooked garbage. However, the 
greater part of tuberculosis found in hogs is con- 
tracted by their eating the carcasses of fowls affected 
with this disease or feed contaminated with the 
droppings of such infected birds. Occasionally an 
infected shipment of swine can still be traced to 
farms where cattle have become reinfected with 
tuberculosis. 

Prevention lies in the eradication of tuberculosis 
in poultry flocks and keeping poultry from feeding 
with hogs or roosting where their droppings may 
contaminate the hogpen. It is also advisable to 
apply the tuberculin test to herds of cattle on farms 
where this disease was at one time prevalent. Ex- 
cept in a few areas in the United States and on 
farms maintaining quarantined herds of cattle that 
have not yet been freed of tuberculosis, no change 
need be made in the very profitable practice of allow- 
ing hogs to follow feeder and stocker cattle unless 
such cattle are from infected herds. When tuber- 
culosis already exists in a herd of hogs, all the in- 
fected animals and poultry should be removed and 
the premises thoroughly cleaned and disinfected. 
The tuberculin test should then be applied to all the 
cattle on the place in order to make sure that they 
are not the source of infection. 


: : Issued May 1917 
Washington, D. C. , Revised August 1938 
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PREVALENCE AND ECONOMIC IMPORTANCE OF THE DISEASE 


UBERCULOSIS in the human family has been lessening mate- 

rially during the last 20 years, and reports from the various 
meat-packing centers of the country show the same encouraging 
conditions regarding tuberculosis in hogs. Reports from several 
localities during recent years show a marked decrease in the number 
of tuberculous swine sent to market, and the number for the country 
at large has decreased also. 


The small amount of money required to begin hog raising and the 
quick returns on the capital invested make this industry attractive to 
the small farmer. .The hog will make a — of gain on less 


feed than most livestock, and will profitably utilize waste food 


products. 

Tuberculosis in hogs is closely associated with tuberculosis in poul- 
try and cattle. The reason is apparent when one considers that poul- 
try, cattle, and hogs intermingle freely on most farms in the sections 
of the United States where tuberculosis is most prevalent in hogs. 
Prior to the inauguration of the cooperative tuberculosis- eradication 
work tuberculous ‘cattle were responsible for most of the generalized 
cases of tuberculosis in hogs, while tuberculous poultry were respon- 
sible for large numbers of hogs becoming less extensively affected. 
Hogs also contract tuberculosis from uncooked garbage infected with 
the human strain of the tubercle bacilli. Because of the early age at 
which hogs are slaughtered, they do not propagate the disease among 
their own kind to any appreciable extent. 

The prevalence of tuberculosis among swine can be judged only 
from abattoir statistics. Records of the Bureau of Animal Indus- 
try show that some sections of the country contribute a far greater 
proportion of diseased animals than others. Hogs from Arkansas, 
Oklahoma, Texas, and other southern States are remarkably free from 
this disease; since they are seldom confined in feed lots as in the 
Corn Belt where the disease is mostly found. Furthermore, in the 


1Dr. Washburn retired April 25, 1929. Elmer Lash, veterinarian, Tuberculosis Eradica 
tion Division, aided in the preparation of this revision. 
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southern States, prolonged feeding is a less common practice than 
in the central and northern States. In general the hogs are carried 
from birth to maturity on some form of pasture, as alfalfa, oats, 
corn, cowpeas, sorghum, rape, and peanuts, all the year round. There 
can be no doubt that swine fed directly on vegetable feed, such as 
corn and roughage, are proportionately less affected than those min- 
gling with tuberculous fowls and following possibly diseased cattle. 

From bitter experience the hog buyers for packing houses have 
gradually become familiar with these conditions. Infected shipments 
can now be easily traced by tattooing the animals. It is very prob- 
able that many farmers who have sold tuberculous hogs have done 
so without suspecting that they were unsound, for few of these dis- 
eased hogs ever show the presence of tuberculosis by outward symp- 
toms. In fact, the hogs that disclose the affection after slaughter 
are frequently the finest-appearing animals in the drove. If indi- 
cations of tuberculosis are present before slaughter, they usually con- 
sist of marks of general unthriftiness, such as are also present in 
many other diseases and so do not afford any very definite indication 
of the presence of tuberculosis. It is therefore important that hog 
raisers should know the facts about hog tuberculosis and how it may 
be prevented. The suppression of this disease would save the country 
many millions of dollars annually. 


SOURCES OF INFECTION 


The question of infection of hogs from tuberculous poultry has 
been given more attention in recent years, and it has been demon- 
strated that, in the principal hog-raising sections of the Middle West- 
ern States, infected fowls are an important source of swine tuberculosis. 
Infection of a litter of pigs by a tuberculous sow presents another 
source of danger. Prior to the accrediting of counties in the prin- 
cipal hog-producing States with respect to freedom from bovine 
tuberculosis, when a marked increase in the number of tuberculous 
hogs from a certain locality was noticed and investigated, it was 
commonly found that the carcass of some animal that had succumbed 
to tuberculosis had been thrown to the hogs as a means of disposing 
of it. The certainty with which doing this leads to infection of the 
hogs has seldom been fully appreciated. 

There are other causes of infection, but they are of minor im- 
portance. The principal ways in which hogs contract tuberculosis 
are unquestionably: Associating with tuberculous poultry, eating tu- 
berculous carcasses, being confined in infected feed lots, and following 
tuberculous cattle. When these sources of infection are eliminated, 
tuberculosis of swine will greatly decrease. 


INFECTION THROUGH MILK OF TUBERCULOUS COWS 


When the campaign to eradicate tuberculosis in livestock was 
launched in 1917, the feeding of infected dairy products was one of 
the chief sources of tuberculosis in hogs. The eradication program 
has progressed to such a degree of completion, and pasteurization is 
now so generally practiced at creameries, that this source of infection 
is of no great importance as compared with infected droppings and 
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dead carcasses of poultry. However, it is interesting to know that 
numerous experiments conducted by many scientists in various coun- 
tries agree on the ease with which hogs fed on unpasteurized milk 
from tuberculous cows may contract tuberculosis. When hogs were 
fed on tuberculous milk for only 3 days the post-mortem examination 
held 107 days later showed that 83.3 percent of the animals had become 
tuberculous. When hogs received tuberculous milk for 30 days and 
were allowed to live 50 days longer, 100 percent of the animals had 
developed generalized tuberculosis. 

That similar experiences occur under natural conditions on the 
farm has been proved by tracing certain shipments of tuberculous 
herds to the farms where they were raised and fattened. In one in- 
stance a shipment of 74 hogs showed tuberculosis in 61, and investiga- 
tion brought out the fact that the swine had been fed on the skim milk 
of a creamery in a nearby town. The separator slime from two of 
the creameries in this town was obtained for experimental purposes, 
and the inoculation test showed that one of the samples produced 
tuberculosis in all the guinea pigs inoculated. 

In one State a lot of hogs which contained 36 percent of tuberculous 
animals was traced to the farms of the raiser, and the State authorities 
were notified. They made a tuberculin test of the cattle that produced 
the milk; about 22 percent of them reacted. This infected milk had 
been separated on the farm with a hand separator and the skim milk 
fed to the hogs. It will thus be seen that creameries alone are not at 
fault but that the skim milk from the hand separator, if it comes from 
a tuberculous herd, is equally dangerous. The buttermilk produced 
at the creamery from the infected separated cream, if not pasteurized, 
is likewise capable of carrying tuberculosis germs and infecting the 
animals which consume it. 
































INFECTION BY FECES OF CATTLE 





A very important former source of tuberculous infection of hogs 
was the feces of tuberculous cattle. It is a very common practice to 
allow hogs to follow cattle about the feed lot, and while doing so they 
thoroughly work the feces over and feed on whatever portions of grain 
have passed undigested through the digestive tracts of the cattle. How- 
ever, the campaign to eradicate this disease from cattle has tended to 
reduce this disease in swine. This source of infection is referred to 
here in order that the danger may not be disregarded, particularly in 
areas where this disease in cattle was once prevalent. 

In a series of investigations by the Bureau it was found that the 
feces of tuberculous cattle were loaded with the germs of tuberculosis. 

‘A striking instance of probable infection of hogs by cattle feces 
has been observed. Of 34 hogs which were marketed in one lot, 23 were 

found to be diseased, and on investigation it was ascertained that the 

owner had a herd of dairy cows the stable manure from which was 
thrown into the hogyard. The hogs were given no milk, nor were 
they permitted to mingle with the cattle; they were pastured and fed 
on corn and what they could gather from the cow manure. In fact, 
the latter form of exposure was the only plausible explanation of in- 
fection, and this was later accepted when the tuberculin test of the herd 
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showed that 19 of the 27 cows were diseased. This test was confirmed 
when the cattle were slaughtered and found to be tuberculous, some in 
an advanced stage of the disease. 


INFECTION THROUGH TUBERCULOUS POULTRY 


Prior to the inauguration of the systematic campaign for the eradi- 
cation of tuberculosis from cattle and swine, the problem of avian 
tuberculosis had been given little study from the viewpoint of control, 
It had been recognized for many years that avian tuberculosis was 
transmissible to swine, but its rapid spread has been determined only 
in recent years. 

During 1921 the Bureau conducted investigations in northwestern 
Missouri which proved conclusively that it was necessary to eradicate 
tuberculosis in poultry in order to produce hogs free from this diseas? 
in the Corn Belt of the United States. In the course of area tuberen- 
losis-eradication work it was also found that in some communities 
many swine from areas which had been freed of bovine tuberculosis 
were reported at officially inspected abattoirs as being affected with 
tuberculous lesions. These lesions were of a different character, usu- 
ally less extensive than and not comparable with those caused by 
bovine infection, and it was particularly noticeable that the complete 
condemnation of carcasses was, in effect, greatly reduced as compared 
with the numbers condemned previous to the area work. This led to 
a more detailed study of the possibility of avian infection in swine, 
A survey was thereupon made which involved the inspection of about 
115,700 flocks of poultry in 40 States. The number of flocks found 
apparently free was slightly more than 109,010, leaving about 6,690 
infected. The estimated number of fowls inspected was 8,108,860. 
These inspections were made in the course of the routine testing of 
cattle by regularly employed veterinary inspectors. This survey dis- 
closed the fact that avian infection exists chiefly in the Central States, 
as far west as the Dakotas and Nebraska. A more detailed inspection 
in this group of States, which includes practically all the Corn Belt, 
showed an extensive infection in poultry. One county in which an 
intensive study of the avian problem was conducted, and from which 
more than 35,000 hogs were shipped after the county was declared 
to be a tuberculosis-free area, indicated that the principal source of 
infection in swine was diseased poultry. This can better be appre- 
ciated when we consider that the lesions of tuberculosis in poultry 
are most often found in the liver, spleen, and walls of the intestines. 
The diseased centers being located as they are, millions of tubercle 
bacilli are constantly being passed in the droppings of a badly infected 
flock of poultry. When these bacilli are taken into the body of the hog , 
in its feed, infection readily follows. When this condition is revog- 
nized or suspected, and the poultry are allowed to run with the swine 
(see cover page), owners of such swine should take the necessary steps 
to obtain prompt veterinary advice as to the control and eradication of 
the disease from the poultry, thereby lessening chances of the infection 


in hogs, 
TANKAGE DOES NOT PRODUCE TUBERCULOSIS 


It has been asserted that the increased use of tankage for hogs was 
the cause of the increase in the number of tuberculous hogs con: 
demned at the abattoirs. The writers sent out inquiries to State 
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experiment stations where tankage had been fed experimentally to 
hogs to see whether any case of tuberculosis had developed. Similar 
experiments were also carried on by this Bureau. In no case could 
tuberculosis be shown to have arisen from the consumption of tank- 
age, and it must therefore be freed from all blame in the spread 
of the disease and may be regarded as a safe and valuable article of 
food for use in raising and fattening swine. 

Tankage, meat meal, and other animal food products are valuable 
for supplying the protein in a ration for swine, and have attracted 
attention from farmers because of the prevailing high prices of other 
feeds. Tankage, or digester tankage, as it is commonly called, is 
rich in protein and has proved to be a satisfactory substitute for 
skim milk as an adjunct to corn. It is made from the trimmings, 
inedible viscera, and other parts of the carcass, all of which are 
placed in the tanks and thoroughly cooked under pressure, so that 
the resulting product comes out sterile. The grease is removed from 
the surface, and the residue is dried out at a high temperature, then 
ground, screened, and placed in 100-pound bags. 


INFECTION FROM FEEDING UNCOOKED GARBAGE 


The feeding of uncooked city garbage to hogs is undoubtedly a 
factor in the development of disease. Although there are no broad 
statistics obtainable concerning the prevalence of tuberculosis among 
garbage-fed hogs, there are records showing that animals fed on such 
material contract diseases far more frequently than when swine are 
fed on cooked garbage or other ordinary feeds. The most frequent 
sources of infection in garbage are sputum from tuberculous people, 
and the offal of tuberculous poultry. 

At an establishment near one of the large eastern cities about 2,000 
hogs are raised annually entirely on garbage from hotels. They are 
fed on cooked garbage exclusively, with the exception of a partial diet. 
of dry or stale bread for a certain period before slaughter. In addi- 
tion to the hogs thus raised and fed on the premises the firm slaughters 
a comparatively large number of hogs purchased from outside 
sources, either in odd lots from neighboring farmers or in carlots 
from shipping centers. These hogs do not come in contact with 
the hogs fed on the premises. When examined after slaughter 
they are found to be affected with tuberculosis in about the same 
proportion as is shown by the average of hogs inspected elsewhere. 
On the other hand, among the hogs raised exclusively on cooked 
garbage no indication of tuberculosis has been foand when they 
were inspected at the time of slaughter. 

The same firm has been engaged in this business for several years, 
and its members state that after feeding the cooked garbage for 
some time they noticed a remarkable freedom from disease in the 
animals thus fed as compared with animals obtained from outside 
sources. Originally their main object in-cooking the garbage was 
to recover valuable grease. 


INFECTION BY TUBERCULOUS ATTENDANTS, BROOD SOWS, ETC. 
The fact has been well established that hogs may contract tuber- 


culosis by eating the. sputum of eonsumptives. Proper precautions 
in selecting caretakers for farm animals will prevent occasional 
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infections from this source. Frequently a large percentage of the 
hogs in lots fed on uncooked garbage from tuberculosis sanitariums, 
poorhouses, and insane hospitals show lesions of tuberculosis when 
slaughtered. 

Tuberculosis may be transmitted from hog to hog, especially from 
a tuberculous brood sow to her pigs, but this manner of infection 
is rather infrequent as compared with the number of cases that can 
be traced to tuberculous cattle or poultry. 


SYMPTOMS OF TUBERCULOSIS IN HOGS 


If the disease has progressed to an advanced stage, various symp 
toms may appear. Intestinal tuberculosis is frequently accompanied 
by general disturbance of the digestive functions, and constipation 
or diarrhea may *be shown. Advanced tuberculosis of the lungs 
is shown by a persistent, dry, harsh, cough, and by rapid breathing, 
especially on exercise. This cough i is similar to that caused by lung- 
worms and cannot be distinguished from it. 

Interference with both respiratory : and digestive functions may be 
seen when the disease is widely generalized, and the numerous altera- 
tions are shown by progressive emaciation and weakness. Localized 
centers of the disease in bones or joints may produce lameness and 
other visible indications, but they are comparatively rare. 

In most cases no intimation of the presence of the disease is given 
until the animal is slaughtered. The discovery of one or more 


tuberculous hogs in a drove of apparently prime, well-finished ani- 
mals is often the cause of great surprise and disappointment to their 
owner. In such cases the lesions may be sufficient to prove the disease 
to be far advanced and the germs to be so widely distributed as to 
render the meat unfit for food. 


THE TUBERCULIN TEST 


In those cases in which the disease is not characterized by promi- 
nent symptoms and yet the animals are suspected of having the 
disease, the tuberculin test is recommended. This makes it possible 
to slaughter the reacting animals in the early stages of the disease 
and thus get rid of the infection. This test is especially important 
in holding over brood sows, as experiments have indicated that the 
milk of these sows may infect the young pigs. 

The intradermic method of applying the tuberculin test has been 
tried on hogs and has given excellent results. The seat of the intra- 
dermic injection may be either the base of the ear or the vulva. It 
is a common practice to use both bovine tuberculin and avian tubercu- 
lin at the same time in order to determine whether the animal is 
affected with either bovine tuberculosis or avian tuberculosis. When 
injections of the two kinds of tuberculin are made, the one should 
be used in the left ear or left lip of the vulva and the other in the 
right ear or right lip of the vulva. Injections with two different 
kinds of tuberculin should never be made on the same side. If the 
animal is not affected, no thange in the appearance of the ear or 
vulva will result, but a positive reaction wi iti ] at the end of 48 hours 
cause a swelling near the seat of injection. If it is suspected that 
infection with tuberculosis may be present in the swine, the tubercu- 
Jin test should be applied by a qualified veterinarian. 





TUBERCULOSIS OF HOGS 
LESIONS 


The vitality of hogs or their power of resistance to disease is 
necessarily lowered by the unnatural conditions frequently found 
in hog raising, namely, the forced feeding for fattening and the 
small feeding pens in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realized that in the short 
space of 8 to 10 months its development is frequently 250 to 300 
pounds—a proportionate increase of weight unknown to any other 
species of domestic animals—the great changes which must neces- 
sarily occur can be appreciated. Such rapid development is very 
liable to take place at the expense of the disease-resisting powers of 
the animal. 

When tuberculosis results, the lesions usually observed are distinct 
and of a chronic type, as manifested by iieeliien deposits and fibrous 
walls. It is not infrequent, however, that a more extensive and 
spreading disease is seen, and lesions indicate a severe infection 
and rapid diffusion of the germs or bacilli, which in these animals 
may quickly follow the initial attack. Whether the disease assumes 
an acute, subacute, or chronic type, tuberculous growths may soon 
be found attacking lymph glands in widely separated parts of the 
body. 

As a general rule, the lymph glands become enlarged, and a cheese- 
like change occurs at several points where the tubercles had started, 
causing numerous small, yellowish areas often surrounded by a red- 
dened, inflamed zone. These areas are composed of broken-down 
gland substance and are sometimes intermingled with pus; at other 
times they are of a cheesy consistence, and more frequently are gritty 
through the deposit of limelike particles. 

As the disease is produced essentially by feeding, the glands and 
tissues associated with the digestive tract are the most frequent seats 
of infection. Indeed, the throat glands (in almost all cases the sub- 
maxillary — are nearly always affected, as at the post-mortem 
examinations held by Bureau inspectors during a consecutive period 
on 120,000 tuberculous hog carcasses, 93.3 percent were found to con- 
tain lesions in these glands. Next in importance are the bronchial 
glands, 27.2 percent of which were diseased, while the chain of liver 
glands was involved in 21.6 percent of the cases. In all these cases 
the lesions may involve the entire lymph structure or only the cen- 
tral points or several irregular points, and they may be either cheese- 
like, limelike, or both. The intestinal lymph glands showed lesions 
in 18.1 percent of the carcasses examined. 

The liver was affected in 9.2 percent of the cases and showed either 
yellowish points, which were cheesy and scattered, not only on the 
surface but also within the organ, or the larger, irregular nodules, 
varying from the size of a hempseed to that of a hickory nut. They 
are at times quite fibrous in consistence and may contain a cheesy 
center, or limelike deposits may occur as the disease advances and 
the lesions become of considerable size. The lungs are the tissue next 
most frequently affected. They were affected in 7 percent of the 
carcasses above-recorded. There may be tuberculous pneumonia in- 
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volving large areas of the lungs, causing collapse of the borders, 
There may be irregular-sized grayish or yellowish areas, so often 





FiGurRE 1.—Tuberculosis of hog, involving the lungs, liver, spleen, and intestines. 


seen in cattle; but not infrequently large numbers of shotlike areas, 
showing evidence of general disease, are observed (fig. 1). 
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The Pay showed lesions in 3.8 percent of the carcasses men- 
tioned above. An infected spleen is usually darker in color and the 
surface is rough and nodular. Unlike the infected spleen of a tuber- 
culous cow, the nodules of a tuberculous swine spleen do not often 
occur on the outside membrane. They vary from the size of a half 
pea to that of a hickory nut. The external pale or light-red nodules 
are raised above the surface of the organ and frequently show fibrous 
tissue bands radiating from the center. 

Occasionally lesions similar to those found in other glands are 
noted in the mediastinal and sublumbar glands. In occasional cases 
the membranes lining the body cavities may show an eruption of 
tuberculous nodules (fig. 2). The generative organs are rarely 
affected. The bones are sometimes attacked. Tuberculosis of the 
muscles has been noted, but not so frequently as that of the bones 
and joints. These lesions are usually limited to one region. The 
extreme rarity of lesions in the kidney is shown by the ‘finding of 
but 3 cases in the 120,000 tuberculous carcasses. 

Occasionally also ulcers and tuberculous nodules are noticed on the 
lining of the small intestines, especially of young pigs, but these like- 
wise are rare and, when found, usualiy accompany numerous lesions 
elsewhere in the body. 


PREVENTIVE MEASURES 


REMOVAL OF AFFECTED ANIMALS 


The first step to be taken in preventing the further spread of 
tuberculosis is to remove all affected animals, whether hogs, cattle, 
or fowls, from the premises, as they will only serve as sources of infec- 
tion so long as they are allowed to mingle with healthy animals. In 
dealing with affected herds of cattle it has been found best in most 
cases to apply the tuberculin test to the entire herd as a means of 
selecting the tuberculous animals, but in the case of a drove of hogs 
in which tuberculosis has spread there can be no doubt that the best 
and surest method of procedure, in nearly every case, is to slaughter 
the entire drove as soon as the animals can be put in a marketable 
condition. They should be slaughtered at an abattoir under Federal 
inspection, so that proper disposal of affected carcasses may be made. 
A farm may be stocked rapidly with healthy swine after the slaughter 
of a tuberculous lot. The early age at w hich the sow may be bred, her 
capacity for breeding twice a year, and the plural number of her off- 
spring are forceful arguments for the total destruction of every dis- 
eased drove of hogs and the breeding up in clean, healthy quarters of 
a sound, healthy drove in its stead, 

As tuberculosis seldom attacks the hogs of a farm except through 
tuberculous cattle or fowls, the tuberculin test should be applied ‘to 
all the cattle on the place, and all tuberculous animals among them 
should be isolated or destroyed at the time of disposing of the hogs. 
The fowls, if diseased, should be killed and disposed of by burning. 

In case the disease has only recently been introduced among the 
hogs it is advisable to apply the tuberculin test to them so that the 
affection may be detected in the early stages. By slaughtering only 
the reacting hogs and saving the healthy ones the hog raiser may 
clean up his herd with as little loss as possible. 
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DISINFECTION 


With all the hogs removed from the place and no tuberculous cattle 
or poultry remaining, attention should next be given to disinfecting 





FicuRE 2.—Tuberculous hog carcass, showing tuberculous nodules on the ribs. 


the premises so that no center of infection may be left to contaminate 
future purchases of livestock. The disinfection of pens, stables, and 
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act ing 
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poultry houses may be accomplished by thoroughly cleaning them, 
scrubbing the floors with hct water, brushing down all loose dust from 
the walls, and tearing out all decayed or partly decayed woodwork. 
The interior of the pens or stables should then be carefully covered 
with a coating of limewash containing 4 or 5 ounces of compound 
solution of cresol (U. S. P.) to each gallon of the limewash.2 The 
yards should be carefully cleaned at the same time, special attention 
being given to the removal of all rubbish and litter from the dark, 
shady corners. Lime or a 3-percent solution of carbolic acid may 
then be sprinkled on these dark portions of the yards. In all the open 


Ficure 3.—Hogs raised largely on pasture are less apt to be affected with tuberculosis 
than those kept in old hog lots or fed raw garbage. 


portions of the yard the action of the direct rays of the sun very 
quickly destroys the life of the scattered tuberculosis germs. 

The premises now being clean, healthy foundation stock may be 
procured, and if proper attention is given to keeping the cattle and 
poultry free from tuberculosis and to supplying the hogs with suitable 
feed, the owner may feel every reasonable assurance that he has seen 
the last of tuberculosis among his swine. The trouble, time, and 
expense required will be more than repaid by the advantage gained. 

Tuberculosis cannot develop spontaneously in swine but must be 
acquired from some outside source, and the farmer whose yards and 
stables have been thoroughly freed from the disease need fear no 
reappearance of the disease, except when introduced from some out- 
side point of infection. Hogs that are raised and fattened principally 
on pasture and kept a from other livestock and poultry seldom 


develop tuberculosis (fig. 3). 


2More detailed information is given in Farmers’ Bulletin 926, Some Common Disin- 
fectants, and Farmers’ Bulletin 954, The Disinfection of Stables, issued by the U. S. 


Department of Agriculture. 
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PASTEURIZATION OF ALL MILK PRODUCTS USED FOR FEED 


The heating of all milk received at public creameries to 145° F, 
for 30 minutes or to 176° for a moment is effective in preventing the 
spread of tuberculosis to the animals consuming the byproducts of 
such creameries. This practice is advisable in areas where tuberculosis 
is present in dairy herds. Denmark was one of the pioneers in this 
movement, having in 1898 passed a law requiring all skim milk and 
all buttermilk to be warned to 185° before it could be distributed 
from any creamery to its patrons for feeding purposes. It was found, 
however, that this degree of heat was harmful to the product, and in 
1904 the required temperature was reduced to 176°, experiments hay- 
ing proved that no tuberculosis germs could withstand that degree of 
heat. In practically all the Danish creameries since the latter date 
the whole milk has been heated .to the required point, thus assuring 
butter that is free from tuberculosis germs, as well as byproducts that 
are safe for use in feeding hogs or calves. The result of these regu- 
lations has been most satisfactory. The spread of tuberculosis to 
farms previously free, through the skim milk or the buttermilk from 
creameries, has been very markedly checked, and the reduction of the 
disease in hogs has been noticeable. 

Treating creamery milk as a cause of the spread of tuberculosis 
among hogs, Moussu, a French investigator, makes the statement that 
cooking the byproducts of creameries and cheese factories results in 
the disappearance of tuberculosis of an intestinal origin among the 
hogs fed with them and the hog owners no longer fear losses from 
this disease. 


FINDING AND REMOVING CENTERS OF INFECTION 


The Bureau of Animal Industry is endeavoring to find infected 
farms, or at least infected localities, and to ascertain the direct 
cause of the spread of the disease in these districts. Owing to the 
number of hands through which hogs pass before reaching the abat- 
toirs this is not easy, but it can be and is being accomplished. Al- 
ready, through cooperation with the State authorities, a large num- 
ber of infected farms have been definitely discovered. The condi- 
tions on these farms have been investigated, the source of the disease 
determined, and methods for its suppression recommended. Both 
the Bureau and State officials have been working with these ends 
in view. When hogs slaughtered under Federal meat inspection 
have been found to be tuberculous and the farm from which they 
came has been identified, the State veterinarian is notified. In most 
States this officer is empowered by law to quarantine any farm when 
he suspects the presence of a contagious disease thereon. He then 
applies the tuberculin test to the cattle on the farm and otherwise 
looks for the source of infection, which frequently results in finding 
that the cattle or poultry are tuberculous. 

This cooperation with the States is of great value, and the results 
would be greater if State legislation were enacted to compel the 
tagging or tattooing of all hogs going to slaughter so that the ani- 
mals, if tuberculous, could be immediately traced to their point of 
origin and the source of infection removed. 
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SPREADING INFORMATION AMONG FARMERS AND DAIRYMEN 


While pamphlets, popular articles, and public notices have been 
valuable aids to stock owners in combating tuberculosis in swine, a 
still more satisfactory method is consultation with a well-informed 
person. The veterinarian is the best-equipped man available for this 
purpose. The State might also assist by employing veterinarians to 
give public lectures in towns and townships, as is done at present in 
Sweden. There is now absolute knowledge that the vast majority of 
cases of hog tuberculosis are produced by— 

. Feeds contaminated by droppings of tuberculous fowls. 

. Feeding tuberculous carcasses of various animals, including fowls. 

3. Feeding uncooked garbage. 

. Feeding raw milk from tuberculous cows. 

5. Feeding behind tuberculous cattle. 

Veterinarians should, therefore, educate their clients as to the 
proper method of preventing the disease, as they would recommend 
a proper feeding ration or the proper construction of a stable. Hog 
raisers Should keep healthy poultry only. As a further safeguard 
they should not permit poultry to feed with swine or permit poultry 
to roost so that hogs will have access to the droppings. 

A system of tattoo markings, which remain on the dressed carcass, 
has greatly aided in determining the origin and ownership of hogs. 
This method of tattooing hogs may be used at the farm or shipping 
point and is fully described in Miscellaneous Circular No. 57, the 
Tattoo Method of Marking Hogs and Its Use, published by the De- 
partment. The eradication of swine tuberculosis on any farm is 


practicable and should be undertaken without delay before the dis- 
ease has gained too much headway. 
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